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“IMPORTANT TRADE NOTIC 
CHRISTMAS NOVELTINS. 


he Only Novelties in hg market this season are specialities y Py by the Scientific Toy 
and General Novelty Company, and they are so startling, so original, and so wonderful, 
hat each one will create a perfect furore, not only in the family circle, but the scientific world also, 


The four following novelties for this season will be ready for Lier on December rst :— 


‘ho “CORPSE CANDLE” or “SEPULOHRAT, LIGHT.” Price 1/6, post free 1/8. 


Fits-on any gas burner ; automatic action ; instant and horrible effect ; turas ali living persons into skeletons, and bieaches 
the brightest cclours, causing one ghastly hue to ‘pervade the entire ns where a moment before all was life and gaiety. 


CLEOPATRA FIERY PELTS, Price 1/-. 


hese pelts are blown from a tube specially made for the purpose, which can be carried in the pocket. The Pelts are 

ignited as they are blown from the tube,and the effect is gongeous as they fly through the air. Nests of scorpions, coloured 

vhts, shells, 2:¢ fountains of fire startle all beholders, yet no-one knows from whence they come. The intelligent police- 
man will be perfectly powerless, and will invariably take up the wrong party. 


Collapsibie Combustion Blowpipe. Price 1/-, post free 1/3. 
These Pelts cannot be sent by post, but they can be ordered theongh any Stationer, Optician, or Toy Deaier, 


“ÉLECTRIC GRANULES, or PRISMATIC VITAL GERMS. Price 1/-, post free.1/2, 


_ This marrelious composition will astonish the world of sciencé, A few grains of powder are sprinkled in a basin of water, 

andimstanidy they start into life, millions of tiny tendrils or roots then shoot out in all directions, and the faïry vegetation 
created glistens with every colour of the rainbow. A tiny glass wand is dipped in another chemical and the surface of-the 
_ water touched, when instantly the entire PS ju marre springs away in all directions, and clings to the side of the basin as if 
in terror of the mysterious wand, nothing will Induce it to return while the wand remains near the surface. 


THE GALVANAPHONE or ELECTRIC SONGSTER.. Price 10/6. 


‘This wonderful instrument will startle the scientists, for we have accomplished that which all others have hitherto failed to 

do, We scorn to call this a telephone, as the name would cause it to be classed with those amusing and harmless instruments. 
The “‘ GALVANAPHONE” is about the size of the mouthpiece of a Bell Telephone, and a song can be sung through the 
_trañismitter either one hundred. yards or one hundred miles away, and the ‘‘GALVANAPHONE ” will repeat the song so loudly 
that eomversation cannot be carried on in the room. This ret effect is produced with ‘the greatest case, and will 
undoulncdly become the telephone of the future, “Part songs or glees sound equally well, and the effect is midst comical to 
“heat several voices coming through one moutnpiece.. The apparatus ¢onsists of Galvanaphone, transmitter, powerful 
battery, and connecting line wire, sae | 


j Our new chromo-litho Catalogue, 60 pages of aitedsions contains 300 conjuring tricks ; also all the Chemical, 
Magical, Pyrotechnical, and Diabolical Novelties we mantifacture. | 
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‘TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Foreign, 
and Colonial Patent Agents, give prompt personal attention 


to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C, Established 1844. 


Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 
ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same, with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels, 


warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 


Mining Apparatus. H. and H, S. draw attention to their Bells, & 
especially adapted for mines. Models made. Experiments i 
out.—4, Circus Street, Marylebone, London, W. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 


TYER & COMPANY: 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in ‘“‘ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
us with Messrs. SAxBY & FARMER), inspected and improved 
Captain TYLER, on behalf of the Board of Trade. Bythe use 
of this appliance, a signalman who receives a telegraphic indication 
of a line blocked from the gg in advance, cannot possibly 
ve a contrary signal upon the outside semaphore to the engine- 
river. 

“Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”—74e Times. 

Office and Works—4, OLD STREET, GoSwELL Roap, LONDON. 


THE MICROPHONE. 


VERY USEFUL AND EMINENTLY SENSITIVE 


INSTRUMENT, 7s. 6d. nett cash, with 5, 10, or 20 | 


per cent off, according to the value of the order. 


SOLE AGENT: 


F. A, SASSERATH, - 
BERLIN, S. W., KOEPNICKERSTR, 80/81. 


THE MICROPHONE. 


PROF. HUGHES’ FORM, 4s. 


Ditto with BATTERY & RECEIVER (Parts) COMPLETE, 20s. 
Improved Transmitter with mercury contact, by the use of which 
speech is rendered audible at a distance of several feet from the 


receiver, 7S, 
ALFRED CHIDDEY, 


ELECTRICAL ENGINEER, 
ST. JOHN’S ROAD, BRISTOL. 


PATENTS FOR INVENTIONS. 
OBERTSON, Broman, & Co. (established Rh 
et, 


ears) continue to obtain Patents for Inventions. Pam 
ya mi special advice, gratis or by post. 166, Fleet Street, 


DARTON’S 
AUTOMATIC ELECTRIC LAMP, 


FOR 


Lecture Purposes, Exhibitions, &c. 


WITH 


REFLECTOR AND ADJUSTMENT FOR 
BOTTOM CARBON. Price ss/- 


The same fitted in Lantern, with Apparatus for 
Showing the Spectra of Metals on a Screen to a Class. 
The whole packed in Case with Boxes containing 
Metals, Platinum, Pliers, Bisulphide of Carbon;,Pri 
&c. Complete £8 8s, 


INVENTIONS WORKED OUT. 


All kinds of Electrical Apparatus and Materials supplied 
to the Trade at lowest prices. 


Price List of Electrical Bells and Trade Terms on 
Application. 


F. DARTON & Co. 
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BDUVUCATION AL. 


A PROFESSOR OF THE ECOLE DES 

ARTS-ET-METIERS, living in one of the healthiest parts 
of Paris, near the Gobelins, is desirous of receiving into his family a 
few Young Gentlemen wishing to complete their Education. mo bo 
French, German, Book-keeping, Calligraphy, Piano, etc.—Address, 
F, Mousson, 62, Avenue des Gobelins. : 


(GEOLOGY.—In the Preface to the Student's 
ELEMENTS of GEOLOGY, 5y Sir Charles Lyell, price 9s., 

he says:—‘‘ As it is impossible to enable -ader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
he will do well to obtain a wire collection of specimens 
such as may be p from Mr. TENNANT pre Strand). 
Teacher of Mineralogy at + College, London.” 
ere are supplied on the following terms in plain Mahogany 

inets :— 7 | 

100 Specimens, in Cabinet, with 3 Trays..........2 2 © 

200 Specimens, in Cabinet, with 5 Trays ........000. 5 5 © 

300 Specimens, in Cabinet,-with 9 Drawers......... 10 10 © 

400 Specimens, in Cabinet, with 13 Drawers ...... 21 0 o 
More extensive Collections at 50 to 5,000 
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LIGHT. 
SIEMENS BROTHERS, 


TELE GRAPH ENGINEERS, 


MANUFACTURERS OF 


SIEMENS’ PATENT DYNAMO-ELECTRIC MACHINES, LAMPS, CARBONS, 
and all APPARATUS necessary ror WORKING TUE Exectric Licht ror LIGHTING RAILway 
Stations Wuarves, Docks, LicuTuouses, Suips, Factorigs, Weavinc Sueps, Yarps, &c. 


Manufacturers of Submarine Cables, Materials for Overground Lines, Iron Telegraph Posts, Insulators, Instruments, 
Batteries, Electric Mine Exploders, and Telegraph Apparatus of all kinds. 


Contractors for laying Submarine Cables, for the erection of Land Lines, and for the establishment of Telegraphic 
communication generally. 


Offices—12, QUEEN ANNEES GATE, WESTMINSTER. 
Works—CHARLTON PIER, WOOLWICH, KENT. 
And at BERLIN, PARIS, St. PETERSBURG, and TIFLIS. 


Le Numéro : -$0 centimes, W. LADD & CO., 
L'Electricite Revue Scientifique SCIENTIFIC INSTRUMENT MANUFACTURERS, 
Illustree, 11 & 12, BEAK STREET, REGENT STREET, W. 
les Byrne's PATENT COMPOUND PLATE PNEUMATIC BATTERY for 
BEAUX-ARTS—IN DUSTRIE—MEDECINE— Cautery and general purposes. 
ART MILITAIRE MARINE. ns der for making Vocal Vibrations visible i in a 
acuum iu 


Abonnements : Pariset Déparements, 12fr,; Etranger, 
le port en sus, 


Administration et Rédaction : 16, Rue du Croissant, 
| Paris, | | Illustrated Catalogue, Sixpence. 


Lapp’s IMPROVED  SELF-CHARGING  HOLTZ ELECTRICAL 
MACHINE, with 4 to 12 plates. 


THE AMERICAN NICKEL COMPANY, 


41, QUEEN VICTORIA STREET, LONDON, E.C. 
NICKEL PLATING SOLUTIONS. 


PURE NICKEL ANODES. 


Finest American Polishing Lathes, 
Material and Chemicals. 


STEAM ENGINES AND COMPLETE OUTFITS. 


The DYNAMO-ELECTRIC MACHINE, for 
depositing Nickel, Silver, Gold, Copper, &c. 


deposits of Nickel rosisseié, and the most practical 
re instructions to purchasers of outfit. 
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_ PARTICULARLY ADAPTED FOR DRIVING 


DYNAMO- ELECTRIC MACHINES 


400 to BOO Revolutions a Minute. 


CHEAP, SIMPLE, AND ECONOMICAL. 


FOR FULL PARTICULARS APPLY TO 


JOHN & HENRY GWYNNE, 


ENGINEERS, 
89, Cannon Street; and Hammersmith Ironworks, London. 


THE SCIOPTICON. 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 
8 or 10 feet disc. 

Tue Sciopricon was.the first of these lanterns introduced, and still holds its place as the best 
among a host of imitations. 

The principle of the light is two pres flames placed edgewise to the condenser. 

Always ready—a few seconds only required to put in operation. | 

The Improved Sciopticon is the only Lantern in the market constructed on ‘golentifc 
principles. It is arranged so that the whole of the light from the condensers passes through the 
front lenses, the focussing being done with the slide, thus giving a greatly increased light on the 
screen and much better definition. Price £6 6s. 


Catalogue of Sciopticons and Appliances. 
SCIOPTICON MANUAL OF INSTRUCTIONS AND EXPERIMENTS, 13 Stamps. 
Fourth Edition i in the Press. 


WOODBU RY LANTERN SLIDES. 


Superior to all other photographic slides, being permanent pigment photographs, and printed in 
transparent colours, every gradation of shadow is brought out on the screen. Their warm tone also 
contrasts most favourably with the cold photographic colour. 


THE SCENOGRAPH. 


A very light and portable Tourist’s Folding Pocket Camera. By the New 
Dry Process, Chemicals are left at home, and the Sensitive Plates developed 
at leisure. No previous knowledge necessary. 


No. 1. For Pictures 43. x 33, with lens stand and can SS 35/- 
No. 2. For Stereoscopes or Cabinets 
No, 3. For Pictures, 7 x 5 we, 50/- 


Well adapted for use of Engineers, &c., for taking photographs of machinery 
or progress of works. Manual of Instruction (with Photo) seven PRES. 


SCIOPTICON COMPANY, 


157, GREAT PORTLAND STREET, LONDON, W 
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THE TELEPHONE COMPANY (LIMITED) 


 86,. Coleman Street, London, E.C. 
SOLE PROPRIETORS OF BELL’S AND OTHER PATENTS. 


Telephones and all necessary instruments supplied for domestic or business purposes, on sale or rental. 


Estimates can be obtained for fitting up telephonic communication in Mines, Factories, Workshops, or 
Private Dwellings ; also for lines of wire communicating between Light-houses and the shore, 
Shipping Offices and Vessels in Port. 


Noblemen’s Mansions and their Lodges, Stables or Game Keepers residences, &c., &c. 
AGENTS WANTED. A LIBERAL DISCOUNT ALLOWED TO THE TRADE. 


Proceedings will be taken against all persons selling or using any Telephones or otherwise infringing 
the Company's Patent. . 


Applications for Price Lists or further information to be made to the Manager. 


ELLIOTT BROTHERS, 


449, STRAND, 

Manufactory — 101 & 102, ST. MARTIN’S LANE, W.C. 
_ MAKERS. OF ALL KINDS OF 

Electrical Test, Mathematical, Physical, and other 


SCIENTIFIC INSTRUMENTS. _ 
M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. 


MANUFACTORY—ALWYNE LANE, N. 


Specialties :—Patent Polarized Relays for Cable and Land-line Working. 
Submarine Recorders and Keys. Improved Morses, Type, and ABC 
Instruments. Electro-Motors, Rheostats. 

DYNAMO-ELECTRIC MACHINES and ELECTRIC LIGHTS made to Order. 


INVENTIONS CARRIED Our. ESTIMATES FREE. 


PETER BROTHERHOOD, 


ENGIN EEE, 


56 & 53, COMPTON STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, PARIS EXHIBITION, 


PATENT 3-CYLINDER ENGINES 


AS USED BY 


Gramme, and Wilde, 


. FOR DRIVING 


MACHINES 
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THE TELEGRAPHIC JOURNAL. 
VoL. VI.—No. 141. 


THE SOURCE OF TELEPHONIC SOUNDS. 
5 


In this issue we give the conclusion of Professor 
Hughes’ interesting investigation into the source of 
sound in the speaking telephone. These experi- 
ments are of course applicable only to those tele- 
phones, typified by the Bell, in which a magnetic 
field and diaphragm are employed ; and they show 
very clearly that we cannot hope to improve an 
electro-magnetic telephone by abandoning either 
the one or the other. 

Without the telephone, the microphone would 
not have seen the light ; but in the work in question 
Professor Hughes has paid his debt to the telephone 
by investigating the true source of its sounds, with 


the help of the microphone. Many of the results 


educed in his research had been got before; but 
no one has so thoroughly and consistently traced 
the telephone sounds -to their seat as Professor 
Hughes has done. The condition of the problem 
before these experiments were made was well stated 
by Professor Fleeming Jenkin (see TELEGRAPHIC 
JouRNAL, Vol. VI., p. 441, Nov. 1), who referred 
the chief source of sound to molecular action in the 
core (Page effect), supported by the vibrations of 
the disc. “Thus,” he says, “when the ferrotype 
receiving disc is present we hear at least two simul- 
taneous voices—the voice of the disc, which is 
strong, and the voice of the magnet, which is weak. 
When for the ferrotype disc we substitute a wooden 
plate, this plate will act as a sounding board for the 
Page effect.” When the diaphragm is a conductor a 
third source of sound (Ampère effect) is caused 
by the induction of the changing magnetic field ; 
and a fourth source might exist in the self-induction 
of the coil on itself (De la Rue effect). 

It remains to be seen what interpretation different 
savants will place upon Professor Hughes’ results ; but 
it appears to us that the Professor's own conclusions 
are just, and that the main source of sound in the 
telephone is the sensitiveness of the diaphragm, as 
a magnet transversely polarised, to changes in the 
magnetic field around it. On this supposition, were 
the earth’s magnetism powerful enough, no per- 
manent magnet would be required for the tele- 
phone. It appears to us that an attentive study of 
Prof. Hughes’ paper will lead to improvements, not 
only in the telephone itself, but in other electro- 
magnetic and induction relations. It will be seen 
from it that the inventor of the telephone, groping 
blindly as he did, has arrived at a form which is 


very nearly the best theoretically. The improve- 
ments on it that may be effected relate to the thin- 
ness and elasticity of the plate, and the form of the 
coil and its position with respect to the magnet and 
disc. 

Experiment XXXII has a particular bearing 
on the changes which go on in a magnetic field, the 
action of the current in the coil when the current 
passes being apparently to quench the magnetism 
of the field around the pole of the magnet. This is 
a case which might be elucidated by Prof. Sylvanus 
Thomson’s magnetic figures, and we take the liberty 
of recommending it to his study. 

In conclusion, we may add that we shall shortly 


publish an investigation by Prof. Hughes in a dif- 


ferent direction, and which, we think, will open up 
an entirely new field of research and electrical 
advance. 


THE SOURCE OF SOUND IN THE TELE: 
PHONE. 
AN EXPERIMENTAL INVESTIGATION BY AID OF THE 
MICROPHONE. 


By Pror. D. E. HUGHES. 


(Concluded from page 471.) 


XXXII.—PENDULUM EXPERIMENTS, Continued.— 
If the pendulum bob be a small and strongly mag- 
netised steel bar or needle, and the flat coil be placed 
parallel to it, as in a galvanometer, but at a distance 


_ of 1 inch, the needle turns upon its axis on the 


passage of the current through the coil, like the 
needle in an ordinary galvanometer ; but if we place 
a bar magnet at a distance from the coil and needle 
of 2 inches, and perpendicular to the axis of the coil, 


we find that upon the passage of the current the 


needle has only a feeble tendency to turn on its 
axis, whereas it has a strong tendency to swing in 
the line of the magnet along the coil; the needle 
being now repelled from the magnet by the current 
which attracted it when the same pole of the magnet 
was put in the coil. In these conditions we obtain a 


full swing of 3 inches right across the poles of the 


coil under whose influence it is set in motion. We 
wish to point out in this experiment the remarkable 
power of the coil on the magnetic field in com- 
parison with its effects upon the magnet itself. If 
the coil had changed the polarity or distribution of 
magnetism upon ‘the magnet, it should have done 
so transversely and not longitudinally; the needle 
then instead of swinging in a line with the magnet 
should have turned on its axis.as it did before it 
was brought under the influence of the magnet. 

(A confirmation of this experiment also takes 


place in the telephone ; for -if, instead of having 


the coil. on the magnet as usual, we place the coil 
exterior. to it and its axis perpendicular to the 
magnet, the sounds obtained are almost if not quite 
as loud: and distinct as when the magnet is inside 
thé) ent eb om 
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- XXXIII.—If we compare on the pendulum, iron 
or steel feebly magnetiséd, and steel strongly mag- 
netised, when acted upon by the flat coil alone, we 
find that iron gives but } inch swing, steel feebly 
magnetised # inch swing, and the same steel 
strongly magnetised 2 inches swing. Comparing 
again the action of the long ordinary helix and flat 
coil, mentioned in Experiment III, we find that the 
long helix gives but # inch swing against 2 to 3 
inch swing for the flat coil, thus demonstrating the 
entire concordance of the pendulum experiments 
with those previously made by means of the micro- 
phone ; the one giving the results in visible motion, 
the other in sound. 

The pendulum experiments were repeated by 
changing the mode of suspension, using a square 
frame Io by Io inches, over which was stretched a 
fine linen cloth, the piece of steel or other material 
under investigation being attached to its centre. 
Thus we had a true diaphragm whose movements 
were visible, but as it is evident that the mode of 
suspension could not change the laws by which 
such bodies are put in motion, we do not deem it 
necessary to detail the results which, of course, 
were identical. 

Again to verify the acoustical results obtained 
by the microphone ; a small wooden resonant box 
was used, which could be placed to the ear and 
serve as a mechanical microphone. We could thus 
hear most of the experiments, the sound being 
sufficiently strong; but although we could thus 
obtain indications, they were far less reliable than 
those given by the microphone, the box giving out only 
those sounds which were almost sufficiently audible 
without, and the tones being not the true timbre 
of the piece under investigation, but those simply 
of the box itself. The microphone on the other 
hand revealed sounds which were quite inaudible 
without its aid, and rendered the true timbre 
peculiar to each object. 

The whole of the preceding microphonic experi- 
ments were repeated with induced currents in place 
of the voltaic currents. The transmitting micro- 
phone then acting in the primary circuit, the 
currents from the secondary being directed upon 
the organ under investigation, no difference what- 
ever was found in the comparative results. The 
current was also reduced gradually by resistance 
until feebler than ordinary telephone currents, 
giving still the same comparative results. As the 
currents decreased in strength the effects dwindled 
until’ they finally disappeared. The object of this 
experiment was simply to meet any objection to 
the effect that the experiments having been carried 
on by voltaic currents, the results, with induced or 
feeble telephonic currents, would be different. 

We have seen that with strong currents the 
movements of the diaphragm became visible, and 
gradually faded as the current became weaker. 
There can be no reason to suppose any change of 
law as regards the reaction on the diaphragm, 
during its gradual decline of movement. For if” we 
strike a wine glass or bell with sufficient force we 
may easily render the vibrations visible, but if we 
touch it lightly, we still hear distinctly its sound, 
although its vibrations are no longer visible. It is 
simply a proof of the wonderful sensitiveness of the 
human ear to feeble but rapid vibrations; and to 
the ear alone is due the perception of _ feeble 


T 


‘long been known. 


mechanical movements by feeble currents in the 
telephone. | 

e can clearly trace the telephone backwards to 
the one great discovery of Oersted of which the 
galvanometer was simply an extension ; and as the 
telephone is based upon similar principles to the 
galvanometer, it is not so remarkable that both 
should be the most sensitive organs we possess for 
investigations by means of voltaic currents. The 
one is a visual, the other an auricular arrangement 
of the same forces, and the telephone may be 
regarded simply as an acoustical galvanometer, or 
rather, galvanoscope. 

After careful verification of the preceding experi- 
ments (which, it must be understood relate exclu- _ 
sively to those receiving telephones which 
employ a diaphragm and magnetic field), I 
have come to the conclusion that it is not at 
all necessary to call on any molecular theory to 
explain the action of the telephone, and that all 
its effects have, from a theoretical point of view, 
From the preceding experi- 
ments I draw the inference that the extreme 
sensitiveness of the telephone to’ feeble but 
rapid changes of current is due toa large surface 
of iron under excellent conditions as regards 
elasticity and freedom of motion in a high magnetic 
field, such as the diaphragm is known to be, and 
that the comparatively large motion that we obtain 
in this diaphragm from feeble currents is not so 
much due to electro-magnetic changes taking place 
in the diaphragm or magnet itself (see Ex. XXXT.) 
as to the sensitiveness, all fixed magnetic bodies 
possess to any change in their field of force. And if 
we are able thus to perceive sounds from actions so 
comparatively feeble it is due to the fact that the 
human ear is capable of appreciating sonorous 
waves caused by a motion too small for the. percep- 
tion of any other of our senses. or 


THE WANDERING ELECTRIC SPARK. 


By GASTON PLANTÉ. 

THE condensers, with mica plates, which are em- 
ployed in the construction of my rheostatic machine 
(1), are sometimes pierced when the plates of mica 
are very thin, under the action of a current from 
800 secondary batteries, in the same way as the 
glass of a Leyden jar would be pierced when 
charged too highly by an electrical machine. 

These accidents have given me an opportunity of 
observing a very curious fact, viz., the slow and 
progressive march of the electric spark, and of note- 
ing the successive development of its capricious 
sinuosities. 

One of the condensers being placed upon an in- 
sulated metal plate, connected to one pole of the 
secondary battery, if the upper condenser plate is 
touched with the other pole of the secondary 
battery, a spark bursts on a point of the surface of 
the condenser where the mica is too thin, or cracked. 
This spark moves about in the form of a small and 


(1) Telegraphic Journal, Vol. 5, p. 309. 


Comptes-Rendus, 
Vol. 85, p. 794, and Vol. 86, p. 761. | 
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very brilliant luminous globule, which is accom- 
panied by a peculiar roaring, and furrows upon the 
tin plate of the condenser a deep groove, sinuous 
and irregular. | | 

The figure here givén is an exact copy of the 
portion of the surface of a condenser on which the 
phenomenon has been produced. 


| 
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The spark appeared first at a, then spread imme- 
diately to B and c; it then disappeared, to 
immediately reappear at B, with such rapidity and 
in an interval of time so scarcely appreciable that 
it seemed to have made a bound; it then moved 
towards D, there forming a new ramification, which 
stopped at F, reappeared at D, continued its progress 
towards F, and so on. Sometimes, as in the present 
case, the spark appeared afresh further on, at a 
point R, detached from the principal groove, 
stopping afterwards at R, and the phenomenon onl 
ceased when the mica plate did not present any 
part sufficiently thin to be pierced. In other cases 
the spark remained for some time stationary around 
the same point, at other times one of the ramifica- 
tions became greatly enlarged, and described over 
the whole surface contours like those on a 
map. 

A tube of distilled water was interposed in the 
circuit of the secondary battery, in order to avoid 
the too great heating effects, and the consequent 
burning of the whole of the condenser. 

Whilst the phenomenon is being produced, one 
cannot foresee by what points the spark will pass, 
and nothing is more odd than the progress of this 


— 


little dazzling globule which walks slowly about 
and Choses the points to which it directs itself, fol- 
lowing the greater or less resistance .of different 
points of the insulated plate. | 22 

The condenser becomes cut open by the passage 
of the spark, and the tin forms a double chaplet of 
melted beads around the edges of the consumed 
mica, . It is a kind of voltaic arc, which is produced 
successively at the expense of the substance of the 
condenser; as in the electric’ candles of M. 
Jablochkoff ; but the mica here adds to the bril- 
liancy of the globule more than the incandescence 
of the metal, in producing, like quartz and silicates, 
the electrosilicic light (1). | 

This experiment may throw a new light upon 
the phenomenon of fire balls. It comprises the 
views already put forward upon this subject by 
M. du Moncel (2) in 1857, and the considerations 
which I have already published in connection with 
“other experiments (3). For in the phenomena of 
globular lightning the elements of a condenser 
exist, a column of moist air strongly electrified 
playing the rôle of the upper condenser-plate, the 
earth that of the lower plate, and the layer of air 
between that of the insulated plate. 

Here the spark is, undoubtedly, a globule of 
matter in fusion, of a nature different from that 
which constitutes fulminatory balls. But I have 
observed also (4) that it is possible to obtain with 
dynamic electricity of high tension globular electric 
flames formed entirely of the elements of the air 
and of the gases of rarefied and incandescent steam, 
and that these globules follow naturally the course 
hg by the electrode over the conducting sur- 
ace. 

It only remained for me to show that the lumin- 
ous electric globules formed of other matter, can 
move spontaneously and slowly, whilst the electrode 
is immoveable. 

The experiment which I have just described 
supplies this evidence, and appears to me to 
specially explain the s/ow and capricious movement 
of the fire-ball. 


A NEW FORM OF LIGHTNING DIS- 
CHARGER. 


By J. RYMER-JONES, late Electrician to the Imperia 
Government Telegraphs, Japan. 


THE principle involved in this instrument is some- 
what analogous to that of the attracted disc, or 
trap-door electrometer of Sir William Thomson, 
inasmuch as it depends on the mutual attraction of 


P+ 395- 


(x) Comptes-Rendus, Vol. 84, p. 914. | 
(2) Note on Thunder and Lightning, by the Count-du Moncel 
1857, P. 49. - 
(3) Bulletin de l'Association Scientifique de 


- 


France, No. 457, 


(4) Telegraphic Fournal, Vol. 6, page 139, Comptes-Rendus, Vol. 
85, Pp: 619 and 622, | 
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metallic discs oppositely electrified, the strength of 
that attraction determining the relative proximity 
of the discs. | 

Fig. 1 is a section, and fig. 2 a plan of the 
instrument (the cover and with it the plate B’ has 
been removed in order to show the balance portion), 
while figs. 3 and 4 show the distribution of points 
on the discs A’ and B’. A and B (figs. I and 2), are 
two copper discs, attached to the under and upper 
surfaces respectively of a stout copper rod, which 
being pivoted at c, c, forms a very delicate balance. 
The ends of the axis ¢, c, move freely in holes 
drilled in the ends of the screws, as shown in fig. 2. 
The discs at either end of the balance are provided 


while the whole of the balance, including the rod 
and discs A, B, are in permanent connection with the 
earth through the mercury in the cup m’, which is 
in metallic connection with terminal E. : 

The modus operandi is as follows :—So long as 
the line is free from the influence of atmospheric 
electricity, by virtue of B being slightly the heavier 
of the two arms, gravity operates, and draws it down 
till the prolongation at that end rests on the bottom 
of the mercury cup mm’. If now the plates a’, B’, and 
the level of the mercury in the cup m have been 
properly adjusted, whenever the line becomes 
charged with atmospheric electricity, the discs a’, B’, 
being in metallic connection, become similarly 


with metallic points, those on A pointing downwards, 
and those on B upwards towards points affixed to 
similar metal discs a’, B’, the distance between A and 
A’, and B and B' being capable of adjustment by 
suitable screws s, s. From the extremities of the 
balance depend two arms—that on the right hand 
dipping into mercury in the cup m’, while the left 
hand prolongation, so long as the balance is in its 
normal position, hangs over, but doés not touch the 
surface of mercury in the cup m. The cups are 
provided with adjusting screws s’, s’, similar to those 
of the plates a’, B. These two last mentioned discs, 
and also the mercury in the cup m, are all in 
electrical communication with the line terminal L ; 


charged, and by exerting an inductive influence on 
A, B, the latter discs are attracted, and if the force 
of attraction exceeds that of gravity and the 
inertia of the instrument, their points are brought 
nearer together, and thus the rate of discharge 
is increased. Should the attraction be excessive, 
the points distributed along the discs, by coming 
in actual contact with the opposing surfaces of 
the plates, put the line direct to earth. This 1s 
also more effectually done perhaps by the prolonga- 
tion at A, which dips into the mercury at m, and by 
so doing puts the line to earth, and assists the 
points to discharge the line. When the discharge 
ceases the attraction of gravity reasserts itself, and, 
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by drawing B down, breaks the earth connection. 
The cups which contain the mercury are formed ‘by 
small portions of test tubes, the rounded bottom 
being slightly softened by heat, and pressed inwards 
by a suitable point, so as to form a hole of the 
proper dimensions. This forms the top of the cup, 
which resembles somewhat the top of a safety ink- 
bottle. The bottom of the tube is open and is 
cemented into a brass cup, as shown in fig. 1. Not 
only does this form of cup circumscribe any possible 
splutterings of the mercury, but the level of the 
mercury is also seen through the glass, and, since the 
sides of the instrument case are of glass, adjust- 
ments may be made without removing the cover. 
When, however, this is necessary, in order to fill 
the cups and fix the balance, it is readily done by 
removing the screws g g, when the cover, together 
with the plate B’, may be taken off. 

Although such a modification will materially 
reduce the efficiency of the discharger, it is 
evident that by varying the connections, and putting 
A’ to line and B’ to earth, or vice versé, the balance, 
when attracted, forms a bridge between the two. 
By employing the mercury cups, however, the con- 
tact with earth is not only more perfect, but there 
is less danger of the plates being fused together, as 
is not unfrequently the case with the ordinary p/ate- 
dischargers. Moreover, as the instrument is dust- 
tight and firmly screwed down, the mercury 
contacts, when once adjusted, need furnish no 
source of inconvenience. 


GRAMME’S ALTERNATING CURRENT 
MACHINE. 


By ALF. NIAUDET. 


Ir will be remembered that M. Jablochkoff en- 
deavoured during several months to kindle his 
electric candles by means of currents from a battery, 
or from the ordinary Gramme machine. He suc- 
ceeded in placing six candles in one continuous 


circuit, but could not get them to keep alight for | 


more than twenty minutes at a time, owing to the 
unequal wasting of the carbons, and he therefore 
had recourse to alternating currents, which tra- 
versed the carbons alternately in opposite directions 
and wasted them equally, a plan which was a practical 
success. | 

This new demand obliged M. Gramme to produce 
an alternating current machine ; and here it may be 
remarked that the invention of a continuous current 
machine is very difficult, and there are only two or 
three of them which are truly original ; but the pro- 
duction of an alternating current machine is rela- 
tively easy. 

M. Gramme, before arriving at the crowning in- 
vention which made his reputation, had patented a 
score of machines giving reverse currents, come of 
which are very interesting. He was therefore pre- 
pared to furnish M. Jablochkoff the machine which 
he required. 

Before entering on the description of this machine, 
we should remind our readers that the power of an 
electro-magnet is easily rendered much greater than 


that of a permanent magnet. Given equal volumes, 
a machine with electro-magnets is much more 
energetic than one with steel magnets. M. Gramme, 
therefore, adopted electro-magnets for the new ma- 
chine, although their use involved the employment 
of a special Gramme machine to supply the con- 
tinuous currents necessary to magnetise them, 
since the alternating machine itself did not generate 
continuous currents. The alternating apparatus as 
now made consists, then, of two machines, the 
Excitor, as it is called, which excites the electro- 
magnets of the other, and is relatively small, and 
the Distributor, which furnishes alternating currents 
in one or more circuits. 

Of the Excitor we need say nothing here; it is 
simply the well-known continuous current Gramme. 
The Distributor is represented in end elevation and 
plan by figs. 1 and 2. A large “Grammering,” fig. 1, 
is placed at the periphery. It will be remembered 
that this organ is composed of a soft iron ring, on 
which are wound, parallel to its axis, coils of cotton- 
covered copper wire. Whilst the ring of the ordinary 
Gramme machine is acted upon by induction from 
the outside, the ring in question is subjected to in- 
duction from within by eight electro-magnets which 
are fixed round an axle. The cores of these electro- 
magnets are placed, as shown, so as to radiate from 
the axle ; and the wire is wound upon these cores 
parallel to the axle. The exterior poles of these 
electro-magnets are expanded so as to act on a 
larger extent of the outer ring. They are all excited 
by a continuous current from the Excitor in such a 
manner that the alternate poles are of opposite 
name, thus N, S, N, S, and so on. Now, when 
the system of electro-magnets is rotated round the 
axis in the centre of the fixed outer ring, each of the 
wires crossing the inside of the said ring, finds 
itself placed alternately between a north pole and 
the iron of the ring, and then between a south pole 
and the iron of the ring, that is, under contrary 
inductive influences. All these wires wound round 
the ring being fixed, they can be associated in 
different ways; but in actual practice they are 
arranged so as to make 32 sections, marked 


a, b, c, d; a, b, c, d, &c., as shown in the figure. 


These sections are associated in four groups, each 
of 8 sections or elements ; the first being com- 
posed of all the sections marked a; the second of 
all those marked 4, and so on. It will be readily 
seen from the figure that the 8 elements a are 
placed in the same position relatively to the eight 

oles of the multiple electro-magnet, which turns 
in the middle; and from this it will be seen that 
these 8 elements are grouped together because at 
each instant they are traversed by currents of equal 
intensity. It will be seen, too, that it would be 
easy to divide the eighth parts of the ring (a, 4, c, à) 
into more than four sections; for example into 
eight sections, thus giving eight instead of four 
distinct currents. The dimensions given are in 
millimetres. 

The intensity of these alternating currents of course 
varies with the intensity of the electro-magnets, 
and the speed of rotation of the central armature. 
For large machines, feeding 16 or 20 candles, the 
speed amounts to 600 turns per minute, and con- 
sequently there are 600 by 8, or 4,800 reversals of 
currents per minute. 

In small machines, feeding four candles, the speed 
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is carried to 700 turns a minute, and the number of 
reversals is, therefore, 5,600 a minute. The large 
machines, divided into four circuits, furnish the 
currents for four circuits of four or five candles 
each, making, in ali, 16 or 20 candles, according to - 


the: requirements of the locality. Each of these 
candles light equal to 100 Carcel jets or 
about 800 stan sperm cafidles. The motive 
power necessary for producing these 20 lights is 
about 20 horse-power. — 


HERRING’S PRINTING TELEGRAPH. 
Tuts instrument, which has caused so much dis- 
cussion of late, is constructed to print the dot and 


b 


EE 
Cc n d 
This is effected by the use of two distinct levers 
—an arrangement which permits the dot and dash 
to be printed vertical instead of longitudinal, and to 
be produced instantaneously instead of by continued 
pressure, thus saving the time of the operator and 
very considerably diminishing the length of the 
message slip. e coil of paper on which the. 
message is received is made to travel by clockwork 
in the ordinary way. It passes directly over a thin 
metallic disc placed transversely to the course of 
the slip, revolving on an axis and dipping into an 
ink well. Over the paper is the lever terminating 
in a broad style placed vertically above the disc so 
that the descent of the lever compresses the slip of 
paper between the disc and the style. The central 
portion of the lever carrying the central portion of 
the style can be acted upon either independently of 
the lateral portions or together with them. In the 
one case only the narrow central portion of the 
style descends, and the slip of paper is pressed upon 
the inking disc at only a single point of contact, 
which produces a vertical dot, and in the other case 
the style descends as a whole, and having a concave 
edge it presses the paper into contact with the disc, 
thus producing a vertical dash. The pressure of 
the style stops for the. moment the revolution of. 
the inking disc upon the immediate recommence- 

ment of which the ink supply depends. 


Th 


dash of the Morse alphabet in such a manner that 
one can. never be mistaken.for.the other. The 


following is a key to the Postal Telegraph Alphabet, 


as printed by Mr. Herring’s system— 


w j 


r 
L 


p l f 


k x y 4 


g Z 


Mr. Herring has therefore placed upon the axle 
of the disc a box containing a spiral spring, so 
arranged that when the disc itself is checked, the 
power” of~the clockwerk -coils.-the--spring. . The 
moment the disc is released the coiled spring gives 
the necessary impulse to produce immediate revo- 
lution. Each levér. also serves to clamp the paper 
at every impression, thus insuring perfect clearness 
and regularity in the signs. 

The operator is furnished with two keys, one of - 
which commands the central or dot portion of the 
lever and the lever as a whole. One therefore pro- 
duces the dot and the other the dash, and no mis- 
take can occur between the two except by the use 
of the wrong key. The printing is remarkably 


clear, distinct, and compact, and gives a legibility 


to the messages which no other modification of the 
Morse system has ever attained. | er 

The utility of Mr. Herring’s system in trans- 
mitting and recording messages may be partly per- 
ceived from the following comparison between it 
and the system of the Post Office. Roane: ae 

On Mr. Herring’s system a message would be 
recorded thus :— | 


a”, important communication, 


On the Post Office system the same words would be recorded thus :— 


t a n 


Pp r 
m 


s nun 8888 | asl anal 
| 
| a n i m 
| | | 
m u n i a t 
i O n 
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On Mr. Herring’s: system the same message would be automatically transmitted thus :— 


(Requiring only 56 Perforations.) 


On the Post Office system the same message would be automatically transmitted thus :— 


> + 


esc 


eee eee . e ees 
17 ar | 


(Requiring 112 Perforations.) 


_ Mr. Latimer Clark has made a report upon Mr. 
Herring’s system, from which we extract the fol- 
lowing :— 

Ist.—We are of opinion that your Instrument 
will work on all ordinary circuits at a greater speed 
both for hand and mechanical sending than the 
ordinary Morse now in use, in consequence of the 
ieceee bulag made in the same space of time as 
the dots. 

2nd.—In comparison with the Morse the signals 
given by your Instrument are necessarily more 
legible, and may be more accurately deciphered, in 
consequence of the dashes being upright, and of 
uniform size and character. Owing to the Vertical 
position of your dashes, it is impossible for a clerk 
to be in doubt as to which are dots and which are 
dashes, as is so liable to occur with the ordinary 
Morse writing. 

3rd.—Owing to the contacts for dots and dashes 
being alike, ordinary telegraph clerks can learn to 
work your instrument with greater facility than 
they could the Morse. 

4th.—There is no doubt that the saving in the 
cost of paper for your system is very considerable, 
and would form an important item of economy in a 
year’s work. This saving would probably be equal 
to sixty-five or seventy-five per cent. The com- 
pactness of the messages by your system is very 
remarkable, 


5th.—With reference to mechanical sending, the 
punched paper used for your system is more simple 
than that required for the ordinary Morse, and it is 
also stronger, owing to the fewer perforations— 
exactly half the number required for the Morse 
signals, | 

6th.—Your Instrument is peculiarly adapted for 
reading by sound. | 

There is of course some inconvenience in having 
several kinds of instruments in common use, and 
the addition of one more to the present number is 
to that extent objectionable. 

The insulation of the lines in this country is, 
however, now so excellent, and the advantages 
which your system affords are attended by so few 
inconveniences, that we think your instrument 
might at once be employed on many lines with 
decided advantage. 


D'ARLINCOURT'S AUTOGRAPHIC TELE- 
GRAPH APPARATUS. 


A TELEGRAPH instrument which would transmit an 
autographic copy of a message has been more than 
once invented and practically tried, and with a con- 
siderable amount of success. As early as 1850, 
Mr. C. F. Bakewell invented an instrument of this 
description, by which despatches were transmitted 
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in the actual handwriting of the sender. Subse- 
uently M. C. Cros, of Paris, the Abbe Caselli, M. 
nori, M. Meyer, and others invented apparatus 
for effecting the same object. The invention of the 
latter gentleman differed from.those of Bakewell, 
Cros, Caselli, and Lenori, in that it produced the 
facsimile of the writer’s copy, in printing ink, whilst 
the other forms of apparatus obtained the copies by 
the decomposition of a solution with which the 
paper on which the facsimile was produced, was 
moistened, as in the instrument of Bain. . 
Within the last few years M. D’Arlincourt has 
turned his attention to the subject, and has suc- 
ceeded in producing.an instrument which effects 
the autographic principle in a very efficient and 
satisfactory manner. We intend in an early num- 
ber to give a. description of M. D’Arlincourt’s 
apparatus, which may prove interesting to our 
readers since the system has within the last few 
days been worked with success on some of the lines 
of the Postal Telegraphs. We are able in the pre- 
sent number, through the kindness of M. Gotts- 
chalk, M. D’Arlincourt’s agent, to give exact 
facsimiles of messages actually transmitted and 
received between London and Nottingham. 
Fig. 1 represents the writing as it appears when 
executed in ink on the transmitting paper. The 


‘ink employed is of the ordinary writing description, 


with a little gum added, the paper being of the 


kind employed generally for wrapping up tea in, 


that is, paper silvered on one side. 

Fig. 2 shows the writing as it appears on the 
receiving paper, the impressions being actually of 
a dark blue colour. 

Fig. 3 shows a received copy of a rough land- 


scape sketch, also transmitted between London and 


Birmingham. 


Hotes. 


Tue Evectric Light.—Those who have occasion to 
write on the electric light in all its variety, have felt 


the need of a specific term for the bodies emitting the 


light. Hitherto they have been called carbons, since 


‘carbon rods have been almost always used ; but carbon 


is no longer the only substance employed and it may 


‘ultimately be abandoned. A single luminous body is 
‘also usurping the place of the voltaic arc; therefore the 


word electrodes frequently applied, but too general in 
its electrical signification, is unsuitable. Wick,a word 
borrowed by analogy from the candle, is apt enough as 
a makeshift, but an entirely new word is wanted. The 
best we have been able thus far to suggest is Electro- 
pyre, from the Greek pur, a fire, (hence pyre, or fuel 
giving out light and heat).. The electro-pyre would 
thus signify the electric wick, brand, or torch, which 
emits the electric light. The light itself could be 
appropriately termed electro-phare (from pharos a 
beacon), a single word, and more euphonious than 
electric light, which, however, has already a great hold 
on usage, | 


Epison’s ELECTRIC LiGHT.— Mr, Edison has 
announced that he has devised a current meter for 
the electric light, and completed his apparatus for 
lighting. He is now engaged in determining the cost 
of his system, and maintains that it will at least be 
decidedly cheaper than gas. He is having a large new 
brick workshop and offices erected close by his present 


laboratory. He is reported by the New York World to 
have said, “I don’t know when I am going to stop 
making improvements in the electric light. I’ve just 
got’another one that I found out by accident. I was 
experimenting with one of my burners when I dropped 
a screw-driver on to it. Instantly the light was almost 
doubled and continued to burn with increased power, 
I examined the burner and found it had been knocked 
out of shape. I restored it to its original form and the 
light decreased. Now I make all my burners in the 
form accidentally given to that one by the screw- 
driver.” Mr, .Edison added, “that it was almost 
impossible to calculate with certainty of his light,” but 
that, ‘‘he had engaged a mathematician to work out 
the problem from his data.” He also said that the 
extinction of one light so regulated the current that 
only enough is supplied to keep the other lamps burn- 
ing. He admitted that his system would only give say 
500 candle power when the carbon lamps would give 
1,000; but he claims to so divide up his 500 candle 
light as to make it more efficient than the 1,000 light. 
This ratio agrees with the experimental results of 
Tyndall, who found that an incandescent platinum wire 
only emitted 1 luminous ray to every 23 dark heat rays, 
whereas the voltaic arc gave out 1 luminous ray to 9 
dark ones. A coal gas flame gives out 1 light ray to 24 
dark rays. 


An objection to Edison’s English Electric Light 
Patent was filed.at the Patent Office by Messrs, 
Herbert & Co., agents for Mr. J. H. Russel, on Dec. 3. 
The ground taken is that Edison is not the first and 
true inventor. 


Mr. Epison authorises the statement that his light is 
produced by the incandescence of an alloy of platinum 
and iridium. ‘The conductor is not an ordinary coil, but a 
peculiar arrangement of the metal, whereby, in accordance 
with a new discovery of his in connection with radiant 
energy, a much weaker current is made to generate a 
given light than if a single spiral were used. By slight 
modifications in the shape of the conductor he has obtained 
from one cell of a Daniell battery a light strong enough to 
read by. A simple adjustable apparatus attached to each 
lamp regulates the amount of electricity it shall draw from 
the main current, and makes it entirely independent of any 
changes in the strength of the current as well as of all 
other lamps in the circuit. That portion of the current 
which is used for the regulator is also made to serve in the 
production of the light. A part of Mr. Edison’s device 
for compensating for loss in subdivision consists ap- 
parently in the utilisation for illuminating purposes of the 
resistance of the regulator, and of all other resistance 
outside of the main conductor, and part in the peculiar 
form of the conductor. The details are still a secret. 

Mr. Edison has just obtained two patents here, and has 
applications for nine others, pending specifications for a 
third English patent just forwarded.—Daily News Tele- 
gram, New York, Dec. 11th. 


THE electric light was recently tried in Bristol 
Cathedral, and gave great satisfaction. The 
apparatus consisted of a large voltaic battery and a 
Foucault lamp. The experiment was made by the 
Rev. P. Sleeman, F.R.A.S,, and is the first instance on 
record of a cathedral being lit by the new illuminator. 


TuE run of new electric light patents is beginning to 
slacken, and specifications for “curative magnetic 
appliances” and “electric snuff” are again all too 
conspicuous, 


MANY gas companies are determined to attempt to 
secure Parliamentary powers next Session to enable 
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them to supply the electric light, as well as to extend 
the use of gas to cooking and heating. Among these 
may be mentioned the Preston, Plymouth, Newcastle, 
Brighton, Bromley, Wisbeach, Lancaster gas companies, 
and the Alliance Company of Dublin. The corpora- 
tions of Leeds, Warrington, Blackburn, Birmingham, 
and other towns, are also resolved to apply for similar 
powers, which there is little fear of Parliament granting. 


Tue electric light is likely to be speedly adopted into 
all the large mills of Sheffield. It is found that there is 
generally. 10 or 12 horse-power unemployed at these 
works and this can be efficiently utilised in driving the 
dynamo-electric machines. Messrs, Cammell & Wilson, 
Dronfield, have successfully applied the light. 


Mr. Ruston, of Ruston, Proctor & Co., of the Sheaf 
Iron Works, Lincoln, whose engines are just now in 
demand for electric lighting purposes, have received 
the Cross of the Legion of Honour for his exhibits at 
the Paris Exhibition, 


THE new steel despatch vessel Jris is ta be fitted 
experimentally with Rapieff’s electric lamps. 


GRAMME and SIEMENS’ machines are in great demand 
just now. We givea full account of the latest form of 
Gramme in this number, Méritens’ machine is said to 
be acquiring favour and to yield three times the current 
that the Gramme does for the same expenditure of 
power, and that it can keep one Jablochkoff candle 
going by + of a horse-power, The cost of the Méritens 
however is about double that of the Gramme. 


THE SIEMENS'-ALTENECK MACHINE.—According to 
experiments made by M. Petrouschewsky, the Siemens’- 


Alteneck when worked by from 3 to 5 horse-power — 
sing 400 . 


produces a current capable of decom 
milligrammes of water per minute, and a light varying 
from 4,800 to 9,600 stearine candles. Owing to the 
heterogeneity of the carbons, the intensity of the light 
varies continually, although the strength of the current 
continues very steady. The minimum intensity of 
ee À was 1,000 candles and the maximum 
14,800. 


PROPERTIES OF THE VOLTAIC Arc.—From recent > 


experiments on the nature of the resistance .of the 
voltaic arc, M. Latschinoff corroborates Mr. Edlund in 
his conclusion that it is an electro-motive force of 
PT which is produced in the arc. With a 
attery of 40 Bunsen elements giving a current of 95 
electro-magnetic units, the polarisation equalled 12 
Bunsen’s, 
potassium or sodium in the arc effected a reduction of 


o per cent. in the polarisation, and increased the 
ength of the arc. 


RESISTANCE OF CARBONS.—M. Borgman has found, 
by means of the Wheatstone Bridge, that elevation of 
temperature to orange red heat diminishes the resist- 
ance of wood charcoal, anthracite, plumbago, coke, 
and the carbon electrodes of M. Carré. The thermal 
co-efficients for 1° C, are, 

For wood charcoal 0'00370, between 26° and 260° C. 
Donnez anthracite 0‘00265, between 20° and 260° C. 
Alibert plumbago  o‘00082, between 25° and 250° C. 
Coke +  0‘00026, between 26° and 275° C. 

Even feeble radiant heat produces a diminution in the 
resistance of a plate of wood carbon. The resistance 
of pine, elm, and ebony charcoal, also diminishes 
notably between 100° C. and 125° C, of temperature, 
especially in the case of ebony. | 


The introduction of a little metallic - 


In a recent note we mentioned that M. Rapieff had 
constructed a lamp with,a single thick upper carbon 
electrode and a pair of thinner lower ones, Althou 
apparently approximating to Werdermann’s plan, thi 
arrangement does not really do so, for the arc is stil 
sr ap We observe that this plan is described in M. 

pieff’s 1877 patent, 


M. Rapierr’s SMALL Lamp or electric candle has 
been exhibited at the Times office along with his larger 
moderator lamps. It consists of two erect pencils of car- 
bon placed side by side, but with,no insulating medium 
between except air.. One pencil.is vertical and the other 
is inclined to it at an angle sufficiently small to. make 
the resistance of the voltaic arc increase as the candle 
burns down by about the same amount as the resistance 
of the carbons in circuit. decreases, Thus the total 
resistance of the lamp is kept tolerably constant what- 
ever the length of the carbons consumed. When the 
current is off, the points of the pencils touch, but: by 
means of a small electro-magnet, one pencil is drawn 
away from the other, and the arc is established on the 
passage of the current. | 


PECULIARITY OF THE ELECTRIC ARC.—Mr. Henry 
Wilde, of Manchester, has observed the following 
peculiar property of the electric arc between two up- 
right side by side carbon rods or electro-pyres, namely, 
that wherever the voltaic arc is established between 
them, it invariably works its way to their points, and 
remains there, and this whether the points be upper. 
most or undermost. is! 


THE temporary hitch in the arrangements for the 


proposed duplicate cable to Australia has, we believe, 
n Overcome. | | | HAT 


THE Corporation of Penzance intend to celebrate 
the centenary of Sir Humphry Davy this month, | 


New ZEALAND TELEGRAPHY.—We have received 
the 14th Annual Report of the New, Zealand Telegraph 
Department. From this it appears that each of the 
islands has a system of land lines, extending through- 
out their lengths and connected by two cables across 
Cook’s Straits. The total-cost of the system thus far 
amounts to £394,414. The revenue for the year end- 
ing June 1878 is £93,704 as against £87,599 of 
expenditure. The total length of the land lines is 
3,434 miles, Poles sawn from the heart of the totara 
tree are found to be very durable, “ion 1 


THE pre-Easter Royal Institution Friday evening 
lectures are announced. The first is by Dr, Tyndall on 
the Electric Light, Jan: 17. Sit. William Thomson will 
lecture, Feb. 28, on the ‘‘Sorting demon of Maxwell,” 
an uncanny title. This sorting demon is, we presume, 
the small impish gate-keeper, imagined by Clerk, 
Mawell, who allows certain molecules to pass through 
a porous septum across which two gases are diffusin 
into each other, and keeps back others, thus “‘ sorting ” 
the molecules in each compartment. | | 

Ir is stated that unless the working cost of the 
system in the Avenue de Opera, Paris, can 

e reduced, it will be replaced by gas. Werdermann’s 
light is engaging much attention there. The Zemps 
office is to be lit with it; and a committee of three, 
including M. Du Moncel, and M. Jamin, has been 
appointed by the French Academy to examine it, 


At the Seance of the French Academy for Nov. 25, 
M. Emile Reynier laid claim to priority of invention of 
Werdermann’s system of electric lighting, which he 
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a2 Reynier) described in a note to the Academy on 
ay 13. Reynier’s light is certainly produced by the 
incandescence of a fine rod of carbon touching a thicker 
carbon electrode, but not in the same way as Werder- 
mann's. 


THE British ELECTRIC Licht Company have issued 
their price list. Gramme_ machines, giving lights 
ranging from 800 to 45,000 standard candles, are 
quoted at from £70 to £560, the Serrin !amp being 
taken as the emitter. For these machines the driving 
power required rises from } to 13 horse-power. Serrin 
amps, with fixed focus and giving a 4-hour light with- 
out change of carbons, are quoted at £17; Jaspar 
lamps of the same sort £12; Chertemps, with a 
shifting focus, and 4-hour duration, £8 10s.; Suisse, 
with shifting focus and 10-hour duration, £13. All 
other accessories are to be supplied by the Company. » 


‘Tue INVENTOR OF THE TELEPHONE.—A public 
banquet has been given in honour of Elisha Gray, at 
Highland Park, Ill., of which place he is a citizen. It 
was there claimed for him by a Mr. S. R, Bingham in 
the second toast on “ The Telephone and its Origin,” 
that he was the first and true inventor of the articulat- 
ing telephone. Mr. Bingham stated that Gray had 
filed'a U.S. patent caveat on Feb. 14th, 1876, for a 
speaking telephone, and that although Bell took out a 
telephone patent on the same day, no mention or claim 
of a speaking telephone was made in it, and that it was 
only in January, 1877, or nearly a year afterwards, that 
Bell patented his speaking telephone “containing 
practically the same patterns and specifications con- 
tained in Mr. Gray’s caveat.” The best answer to such 
a statement is the simple fact that Bell’s articulating 
telephone was exhibited in action at the Philadelphia 
Exhibition in June, 1876, before Sir William Thomson, 
the Emperor of Brazil, and others; and that Sir 
William in his official report thus alludes to it: “ Mr. 
Alexander Graham Bell exhibits apparatus by which he 
has achieved a result of transcendant scientific interest 
—the transmission of spoken words by electric currents 
through a telegraph wire.” Bell exhibited his speaking 
telephone publicly in America, while Gray had only a 
musical telephone to show, and, later, Bell succeeded 
where Gray failed, for he made the electro-magnetic 
receiver employed by Gray act also as a transmitter. 
We have no wish to detract from the well-merited 
tribute paid to Elisha Gray by his fellow-citizens ; but 
assuredly posterity (if not in the United States at least 
‘in more important parts of the world) will give an 
equal, if not a greater share, of the honour of inventing 
the telephone to Prof. Bell. It is a singular fact that 
all the enthusiasm and incense of praise called forth 
by Bell’s invention in America when it first appeared, 
has vanished as if by magic. Unhappily for Prof. 
Bell he had the misfortune to be an Englishman, and 
still worse, he committed the sin of owning it. After 
this rash avowal, the swelling pride of Americans in 
him collapsed, like superheated steam before a jet of 
cold water, and a native hero was found out for their 
worship. This is a-possible explanation, but we suspect 
the true one is opposing company interests. Cromwell 
Varley has quite as much right to be styled the true 
inventor of multiple harmonic telegraphy, as Elisha 


Gray has to be styled the inventor of the speaking tele. 


phone. 


SELF-INDUCTION TELEPHONES.—It was to be ex. 
ected that a telephone might be constructed from a 
| men spiral conductor traversed by a current, and con- 
nected to a vibrating diaphragm in such a manner that 
the vibrations caused the spires of the conductor to 
approach to and recede from one another, For then 


the self-induction of the spires would modify the cur- 
rent according to the vibrations. Such a telephone 
has been made by Mr. G. Johnstone Storey of Dublin, 
and is described in Nature for Nov. 28. Mr. Storey 
distinctly heard: the scraping of a file by a telephone 
of this kind, no magnets being employed. One end of 
a spiral of copper wire was fixed, and the other attached 
to a drum-head. Another arrangement consisted of a 
similar spiral of iron wire enclosed in a coil traversed 
by a current, | | 


THE MicROPHONE.—The French Telegraphic Admin- 
istration are at present trying the articulating powers of 
Professor Hughes’ “‘ hammer and anvil” form of trans- 
mitting microphone against the Edison carbon telephone 
transmitter, with a view to the adoption of the better 
in connection with an electro-magnetic receiving tele- 
phone. Experiments have beefi successfully carried on 
with the microphone between Paris and Versailles. It 
is believed that the microphone will be useful in field 
telegraphy. 


THE First HUGHES’ TYPE PRINTER.—Apropos of 
Prof. Hughes portrait biography in our issue for 
November 15th, we have received an interesting letter 
from Mr. Louis Schaefer, mechanician to the Eastern 
Telegraph Company at Malta, who it appears made the 
first type printer for Prof. Hughes when he went to 
Louisville for the purpose in 1854. Mr. Schaefer, who 
had served some years with Siemens & Halske in his 
native country, was then thrown out of his legitimate 
employment by the bankruptcy of a firm of opticians in 
Louisville, and was earning his living by artistic labours, 
which ranged from ornamental engraving to house 
painting. ‘I remember well,” he says, “ I was passing 
along Third Street with a good long ladder, and a good 
sized colour tub and brush, when Mr. Hirschbuhl, a 
German watchmaker and friend of mine, stopped me, 
by holding up in his hands the frame of an old American 
clock, saying at. the same time, ‘ Now there is plenty of 
work for you; firstly I want you to whitewash my house, 
and secondly, can you make a telegraph instrument ?’*” 
‘The telegraph instrument in question, was the first 
Hughes’ printer. The first pretty little instrument,” says 
Mr. Schaefer, ‘“‘only 13 inches square, by 7. inches 
high, consisting of a clockwork of an arched design, with 
revolving type- wheel, vibrating regulator, keyboard, and 
alphabet, was finished by me in three months, and 
exhibited at a ladies’ fair held in Louisville in midsum- 
mer, 1855, where it earned the admiration of all 
beholders,” 


THE HosmMER Motor.—The American newspapers 
have got hold of another new marvel in the shape of a 
magnetic motor, invented by Miss Harriett Hosmer, an 
American artist, residing at Rome. Although no des- 
cription of it has been published yet, there are already 
two claimants for priority of invention! The motor is 
said to run through the agency of a permanent magnet, 
and were it not for the fact that layers of different sub- 
stances are spoken of in a way suggestive of galvanism, 
we should judge that the “ perpetual motion” dream 
had turned up-again. Miss Hosmer’s claim is that by 
means of a permanent magnet any amount of power 
can be secured at a trifling cost; and another statement 
is to the effect that the motor draws its power from 
“that great magnet called the earth.’ A means of em- 
ploying the earth’s magnetism for motive purposes, like 
wind or sunlight, though visionary, is perhaps not abso- 
lutely impracticable. We are told that Miss Hosmer’s 
motor is now being constructed in London; but if so 
the work must be done with more than Edisonian 
secrecy, 
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Tue Jersey CABLE.—The fault in the Jersey Cable 
was localised on the 6th inst., and found to be 
distant about 300 yards from the Dartmouth ends, 
The fault was a nearly complete disconnection, the 
cable not giving earth. This is an unusual kind of 
fault to occur in a gutta-percha core, though a frequent 
one in india-rubber cables. It is anticipated that the 
cable will very shortly be through again to Jersey. 


A SHORT cable from Darien to Doboy Island, the port 
for Darien, has been laid and opened for business. 


A WEDDING was recently consummated by telegraph 
between a bride in Ohio and a bridegroom in Colorado. 
The lady took the next train for Colorado, 


Dr. MuIRHEAD, who has been delayed in his work 
by repeated toredo interruptions on the cable, suc- 
ceeded in completing the duplexing of the Madras to 
Penang cable in a few hours after it was placed at his 
disposal, He will return home early in January. 


THE yellow fever pestilence in the Southern United 
States is fast abating. The mortality amongst telegraph 
operators has been so great that some people attribute 
it to a mysterious effect of electricity. 


WE learn from the Fournal of the Telegraph that a 
project is on foot to connect Cape San Antonio, Cuba, 
with Guatemala by submarine telegraph, and that 
concessions have already been obtained in Honduras 
and Salvador, 


THE same journal announces that several new 
features have been added to the American District 
Telegraph. One of them is an arrangement with the 
leading theatres, by which subscribers may obtain seats 
for the performances without the trouble of going to 
the box-offices. Another is a simple and much needed 
system of avoiding the delays and obstacles incident to 
checking baggage, Another is a training school for the 
hundreds of boys employed by the company. In the 
theatre system every theatre reserves a choice 
row of “American District Seats” for the service 
of the company’s subscribers. In the baggage 
checking system the messenger summoned by the 
district wire sees to the checking of luggage to any 
address, proper arrangements having been entered into 
with the railway companies. Another improvement is 
the establishment of a “ Bureau of General Informa- 
tion.” It appears that four-fifths of the Stock prices 
of Wall Street is delivered by district messenger boys, 
and errors have arisen from boys delivering at the 
wrong brokers, These errors are now obviated by the 
bureau referred to, which consists of thoroughly posted 
messengers stationed in different places. If a boy 
mistake a number he now seeks one of these bureau 
messengers and asks information. By this means 
delays of more than a minute are rendered impossible, 
The “signal” is another development of the service. 
It consists of automatic or other alarms placed in 
warehouses and other buildings and in connection with 
the District office. Watchmen on duty are required to 
notify their presence by timely signals; should these 
fail, another watchman is despatched to see what is the 
matter. Automatic burglar and fire-alarms are also 
worked in connection with the District offices. 


CANADIAN TELEGRAPHY.—A correspondent of the 
American Operator has drawn attention to the tele- 
graphic prosperity of Canada. 
are 30,000 miles of wire, and 1,400 offices to 4,000,000 
of people, or one mile of wire to every 133 persons, and 
one office to every 2,857 persons, In the United States 


In the Dominion there 


there are 267,009 miles of wire, and 7,500 offices to, 
40,000,000 of people, or. one mile of wire to every 150, 
persons, and one office to every 5,333 persons. In, 
England there are 113,000 miles of wire, and 5,375 
offices to 32,000,000 of people, or one mile of wire to. 
every 283 persons, and one office to every 5,950 persons, 
A twenty word message can now be sent over the entire 
system of the Montreal Telegraph Company (which ex-. 
tend from Sackville, New Brunswick, on the east, to 
Sandwich on the west—a distance of 1,200 miles) for 25. 
cents. (1s.), with a charge of a cent, for each additional, 
word. In Canada, also, local messages sent between 
places 12 miles and less apart, cost only 15 cents.. 
The Canadian tariff is thus the cheapest in the world, 


A TELEGRAPH line is to be erected between Tientsin 
and Takee by the Chinese students in Tientsin college. 


WE have received from a subscriber in the Santa 
Clara College, California, a descriptive calendar of that 
important educational establishment. It has developed 
out of the old Indian mission founded by Franciscan: 
brethren in 1777, and is now conducted by a band of 
Jesuit fathers. A complete classical, commercial, and 
scientific education can be obtained there. The qu 
including in itself, laboratories, theatres, debating halls, 
printing rooms, &c., &c. American professors are 
famous for the variety of their themes, and we observe 
that the secretary of Santa Clara, the Rev. E. M. 
Natini, S.J., is at the same time professor of poetry, 
telegraphy, shorthand, and French, 


AN ELECTRICAL SEISMOGRAPH.—Animportantexhibit 
in the Paris Exhibition was an electrically registering 
Seismograph constructed by M. Breguet, for measuring 
the deviations of a long pendulum under the influence. 
of terrestrial movements or solar-lunar attractions. It 
consisted of a heavy pendulum suspended by a wire 
from a support above, and carrying a pointer below 
which traversed in close proximity to a horizontal 
sheet of white paper travelling over a flat metallic 
plate, by the rotation of a pair of rollers in gear with 
the train of a clock. The pendulum and metallic plate 
were insulated from one another and were respectively 
connected to the two terminals of a small induction 
coil, which was by a movement in the clock periodi- 
cally placed in circuit for a few seconds with a battery. 
Whenever this took place sparks passed through the- 
paper between the pointer of the pendulum and metallic: 
plate, causing a series of perforations to be produced on 
the paper band, which could thus be used as a record 
or as a stencil plate for making reproductions by a 
similar process to that employed in connection with the 
electric pen of Mr. Edison.— Engineering. 


A Hicu Resistance RHEOSTAT.—Dr. Oehme, an 
American, has designed an adjustable resistance of 
powdered plumbago or stove blacking, by inlaying a 
thick line of the latter on an insulating base, and-cover- 
ing it with a second insulating cover pierced with plug 
holes at different distances corresponding to the resist- 
ances required. , Two plugs serve for electrodes, and the 
resistance of the line of carbon inserted in circuit is 
determined by the position of the plugs. 


MAGNETISATION OF STEEL TuBes.—According to 
further researches of M. J. M. Gaugain, when a system 
of steel jars formed of two parts endowed with different 
degrees of coercitive force is subjected to the 
magnetising action of a feeble electric current, the part 
which possesses the least coercitive force is always that 
which takes the strongest magnetisation, whether it take 
the form of a core or a tube. This result is analogous 
to those formerly obtained with plain bars, annealed or 
tempered, 
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ELECTRIC SPARK IN Gases.—<According to M. 
Villari, an Italian Physicist, the heat generated by the 
electric discharge from Leyden jars in different gases is 
nearly in strict proportion to the quantity of electricity 
in the jars. The ratio holds, although the form, 
material, and distance apart of the electrodes is varied. 


DILATATION OF BODIES BY ELECTRIFICATION.—At 
a recent meeting of the French Academy of Sciences, 
M. E. Duter described some experiments tending to 
show that in certain cases electrification changed the 
volume of bodies. A large thermometer tube is filled 
with water and coated outside with tinfoil. The tube 
then forms a Leyden jar or condenser, the water being 
the interior chodsttle. the foil the exterior conductor, 
and the glass tube the insulator. A platinum wire in- 
serted into the water inside acts as an electrode or 
charging rod. As soon as the jar is electrified the 
water is seen to sink to a lower level, at which it re- 
mains until the jar is discharged, when it immediately 
regains its former height, Since, in a condenser 
electricity only resides in the insulator, it is natural to 
conclude from this experiment that the glass itself is 
dilated, and this inference is supported by the fact that 
whatever be the nature of the armatures, tinfoil, water, 
Saline, or mercury solutions, the same apparent con- 
traction of the internal liquid is observed. In order to 
remove all doubts M. Duter modified the apparatus by 
placing the Leyden jar in an envelope of closed glass, 
terminated also by a thermometric stem and filled 
equally with a liquid. conductor. In this arrangement 
the liquid of the internal reservoir formed the interior 
armature of the condenser, and the liquid of the 
envelope formed the exterior armature, the glass tube 
forming, as before, the insulator. This glass tube 
ought, if the inference be correct, to enlarge itself by 
electrification. The result was that while the inner 
liquid sank the outer: liquid rose to an equal amount, 
thus proving the accuracy of the inference. As soon as 
the appatatus was discharged, the original levels were 
restored. The conclusion is that the internal capacity 
of a Leyden jar and the external volume are increased 
by charging it with static electricity. Temperature 
cannot cause this change since the effect is immediate 
on charging and discharging. Electric pressure cannot 
cause it, because it would be the same on both sides of 
the dielectric, and a diminution of volume would be the 
result. It is not due to the polarity of the armatures, 
for on reversing the poles the effect is the same. | 

M. Jamin pointed out that the first observation of M. 
Duter, namely, that the internal volume of a Leyden 
jar is increased by charging it, was noticed by M. Govi 
about ten years ago, in the transactions of the Academy 
of Turin; but that he had not seen as M. Duter had 


done, that the exterior volume also increased, 


PLATINUM PLATING.—Prof. Boettger recommends 
the following bath for plating divers metals with 
platinum. Freshly precipitated ammonium-platinum- 
chloride is treated at the boiling point with a concen- 
trated aqueous solution of citrate of soda. The result 
is an orange coloured solution, of slightly acid reaction, 
and rich in platinum. The decomposition of this bath, 
by the current from two or three Bunsen cells, produces 
a uniform and lustrous layer of platinum, | 


THE TELEPHONE Company.—Mr. W. H. Morris, 
Secretary to the Bell Telephone Company, states that 
telephones are now supplied at a yearly rental of from 
10s, 6d. to £5 5s., acccording to distance and class of 
instrument required, 

THE INVENTION oF GUTTA-PERCHA Core.—A 
decision was rendered on November 26th by Judge 


Blatchford in the U.S. Circuit Court, New York, in the 
suit of Clinton G. Colgate v. the Western Union Tele- 
graph Company. The case has been pending over six 
years, and was founded on a patent granted to G. B. 
Simpson, May 21, 1867 for the insulation of submarine 
wires by gutta-percha applied by means of a solvent or 
by heat, Mr. Simpson claiming to be the inventor of 
this mode of insulating telegraph wires. The insulating 
properties of gutta-percha were first announced by Fara- 
day on March 1, 1848; but it is shown that Simpson had, 
prior to that time, made a like discovery, having patented 
the application of gutta-percha as an insulator in 
January and February 1848. The W. U. Company 
maintained that the subject of the 1867 patent was not 
patentable matter, and that it was before known and 
used. The ‘Judge ruled in favour of the plaintiff 
granting an injunction and an account with costs. 
The W. U. Company intend to appeal against this 
decision. They have 60,000 miles of wire in use 
insulated by gutta-percha (?). Unless the Company 
obtains a suspension of the injunction, under probable 
heavy bonds, its business will be seriously interfered 
with, | 


Reviews. 


The Trans-Atlantic Submarine Telegraph. A brief 
narrative of the principal incidents in the history 
of the Atlantic Telegraph Company, compiled 
from authentic and original documents by the late 
GEORGE SAWARD, Secretary to the Company. 
Printed for private circulation. 


Tuis little book, a posthumous work of George 
Saward, published by his widow, is one of the most 
interesting and readable contributions to the histo 
of telegraphy which it has been our lot to read. 
Mr. Saward’s name was once a familiar one in the 
telegraphic world, and this modest but excellent 
memorial of him will serve to revive it amongst his 
old contemporaries as well as to bring it to the 
notice of a later generation. 


A Handbook of the Electro-Magnetic Telegraph. By 
A. E. Lorine. New York: D. Van Nostrand. 
Price 50 cents. 


Tuis tiny treatise, 6 by 4 inches in area, is a tele- 
graphist’s primer by an American practical tele- 
grapher, as our cousins with a go-ahead indifference 
to etymology prefer to say, and is designed to serve 
as a stepping-stone to larger works of the tele- 
graphist be he so minded. It begins with first 
principles and rises to testing and consiruction of 
lines, fitting of offices, &c., and we should say that 
it would be a welcome little book to American 
operators. English operators have no such manual; 
they may not require it ; but to those who feel the 
need we can recommend this cheap publication, and 
we can fancy some eager young telegraphist de- 
vouring it greedily. On page 64 is a description of 
a gravity Daniell battery termed the “Hill” battery, 
which is an old battery of Sir William Thomson's 
in a new guise. This American transplantation can 
be explained, for, if we mistake not, Mr. Hill was 
one of Sir William’s students eight years ago. 
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The Art of Scientific Discovery, or the General Condi- 
tions and Methods of Research in Physics and 
Chemistry. By G. GORE, LL.D., F.R.S. Long- 
mans, Green, & Co. | 


THE object of this work is to elucidate the nature of 
scientific research, the personal qualifications re- 
quired for its successful pursuit, and the general 
methods by which it is conducted. It must prove a 
“ guide, philosopher, and friend” to young scientific 
aspirants of all kinds, and it should form a part of 
every scientific library. The weakest parts of the 
book are the prosy mottoes prefixed to the chapters. 
The author is evidently under the conviction that 
they are poetry, for he has printed them in verse. 
When will men of science cease to attempt the 
poetical ? 


Hew Patents. 


4696. “Electric telegraph insulators.” C,E. Cricu- 
TON. Dated Nov. 19. 


4762. ‘Improvements in machines and appliances 
for generating electric currents and in apparatus for 
measuring electric currents.” J.T.Spracue. Dated 
Nov. 22. 


4812. ‘‘ Machinery for generating electricity.” F. 
Les C. VoGEL (communicated by N. C. Vogel). Dated 
Ov. 26. 


4844. “An improved dynamo-electric machine for 
producing electric currents.” J. L. PULVERMACHER. 
Dated Noy. 28. 


4847. “Improvements in and relating to electric 
lamps, and to a method of charging such lamps with an 
artificial atmosphere and purifying the same; and to 
the. production of a carbon for use in electric lamps and 
for other electric purposes.” F. J. CHEESEBROUGH 
(communicated by W. E. Sawyer and A. Man). Dated 
Nov. 28. ; 


4873. ‘‘ Improvements in electric telegraphs and in 
apparatus connected therewith.” Sir C. T. Brianrt. 
Dated Nov. 29. | 


4903. ‘Magnetic apparatus to be employed for 
curative and remedial purposes.”  R. LONSDALE. 
Dated Dec. 2. 


4921. ‘‘ Improvements in and relating to the electro- 
deposition of nickel and in articles-manufactured of or 
plated with the same, which invention is partly appli- 
cable to the electro-deposition of other metals.” W. R. 
LAKE (communicated by E. Weston). Dated Dec. 2. 


4961. ‘“ Magnetic appliances for curative purposes.” 
H.C. Bysue. Dated Dec. 4. | 


4924. ‘A medical preparation applicable to the 
treatment of tic-doloreux and toothache called Handy- 
sides’ electric nervine snuff,” W.HanpysipEs. Dated 
Dec. 3. 


4960. ‘Apparatus for generating electric currents 
and for producing electric light.” A. V. Newton 
(communicated by the Weston Dynamo-electric Ma- 
chine Co.) Dated Dec, 4. 


4988. 
ratus for producing or concentrating electricity and in 
the production of electric light or compound electric 
and combustion lights.” S, P, THompson and W. P. 
THompson, Dated Dec. 5. 


“Improvements in or appertaining to appa- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


844. ‘‘ Apparatus for conveying sound,” E. Cox: 
WALKER. Dated March 2, 1878. 2d. This consists 
in applying mouthpieces and tubes to telephones or 
sound producing bodies. Not proceeded with, 


861. ‘Apparatus for producing electric light.” T. 
F. Scott. Dated March 2, 1878. 2d. This consists 
in forming carbons for the electric light by moulding a 
paste of carbon and flour or starch; also in making 


ribbons of carbon and asbestos or other fibres, which 


ribbons are slowly revolved on rollers opposite each 
other, the arc being formed between them; also in. 
diminishing the waste of the carbons yielding the light 


by delivering a stream of finely powdered carbon on the . 


ignited points, and thereby diminishing the waste of the 
latter; hollow carbon electrodes mounted on axes 
slightly inclined to one anotherare alsoemployed to yield 
the arc. | | | | 


915. ‘“Transmitting power by electric currents.” 
H. C. SPazpiNG, Bloomfield, N.J., United States. 
Dated March 6, 1878, 6d. This consists of an electro- 
motor formed of an electro-magnetic armature rotating 
in a soft iron shell, having projecting teeth at 
intervals interiorly, which exert a forward pull on the 
armature when the current in the latter renders it 
magnetic. | 


920. “ Electric lamp apparatus.” PIERRE DRONIER. 
Dated March 7, 1878. 2d. This consists in a means 
of lighting a spirit lamp by the electric incandescence 
of a fine platinum spiral, Not proceeded with. 


Proceedings of Societies. 


THE ELECTRIC LIGHT AT THE SOCIETY 
OF ARTS. 


At the general meeting of this society, held on Wed- 
nesday, December 4th, Dr. C. W. Siemens in the chair, 
the Paper was read by Mr. J. N. Shoolbred, B.A., 
M.I.C.E., the subject being ‘ The Practical Application 
of Electricity to Lighting Purposes.” The lecture hall 
was crowded to excess, a very large number of visitors 
being unable to obtain admission. | | | 

The lecture hall was principally lighted by means of 
a Siemens’ electric lamp placed at the centre of the 
ceiling, the electric current being produced by à 
dynamo-machine, also of Siemens’ construction and 


form. Other lamps by Suisse and Halle, were employed 


to light up the entrance halls and passages, the current 
being generated by a Gramme machine, driven by a 
2% horse-power Otto gas engine. Specimens of the 
Rapieff, Wallace-Farmer, &c., lamps were also exhibited, 
though not lighted. Numerous diagrams of the varie- 
ties of lamps and dynamo-machines were placed’ on 
the walls and admirably illustrated the lecture. A dia- 
gram of Messrs. Thomson, Sterne and Co.’s engine, 
which is worked by the explosion of purely divided 
hydrocarbons, such as pretroleum, mixed with air, was 
also given. 

Mr. SHOOLBRED, at the commencement of his dis- 
course, said that the object of his paper was to bring 
before his audience the results of a few of the appli- 
cations of the electric light to illuminating purposes, 
With regard to the employment of the electric light 
for lighthouses, this could not be taken as a basis of 
the economical view of the question. In lighthouses 
the question was not primarily one of expense, but 
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simply that of attaining the most brilliant light possi-" 
ble consistent with reliability, and these requirements 
the electric light afforded. 

At the La Chapelle Goods Station belonging to the 
Northern Railway Company of France, the electric 
light was introduced, since it was found that with the 
ordinary means of .illumination, the work could not be 
carried on so satisfactorily by night as by day, and, 
moreover, a large number of small articles were over- 


looked and lost. The introduction of the light proved 


a complete success, both as regards efficiency and 
economy, a’ saving of 60 per cent. in favour of the 
electric light over the gas being effected by the use of 
the former. The apparatus used for the purpose con- 
sisted of a Gramme machine and a Suisse lamp. 

At Rouen, Messrs. Powell introduced the light into 
their works at a cost of £196; a small size Gramme 
machine and two Serrin lamps being employed, an indi- 
cated engine power equal to 24 horses being consumed 
in driving the machine. The light, which was equiva- 
lent to nearly 2,000 candles, was produced at an esti- 
mated cost of 2s. 10d. per hour, as against 7s, 7d. for 
an equally effective illumination by gas, the price of 
the latter being 7s. 8d. per 1,000 cubic feet. 

At the Paris terminus of the Paris, Lyons, and 
Mediterranean Railway Company, the Lontin electric 
light system was tried ; 28 Serrin lamps (each equal to 
80 gas jets) being fixed in the place of 172 gas jets. 
The result was so satisfactory after nearly two months’ 
trial that the company determined to apply the system 
to one of their goods sheds, employing 12 Serrin 
lamps ; the total cost of the system being 55. per hour. 

At the St. Lazare Station of the Western cows | 
Company of France, the electric light has been adopted, 
a Lontin double machine being employed with six 
Serrin lamps ; the total cost per hour being about 4s. 
The light has also been adopted at the Salle des Pas 
Perdus Station of the same company. 

With regard to the Jablochkoff light, Mr. Shoolbred 
said that no reliable details could be obtained as to the 
cost of the system, but as far as could be seen it ex- 
ceeded the cost of gas 2°6 times, although the Société 
Géneralé de l’Electricité have since offered to work the 
light at the rate of the price originally paid for the gas. 
Mr. Shoolbred, however, contended that the Jabloch- 
koff system was after all, in its present form, but a rude 
device. 

The Rapieff light, Mr. Shoolbred remarked, seemed 
satisfactory, although the trials made of it up to the 
present time did not warrant any definite opinion being 
given as to its efficiency, &c. 

In the discussion which followed, Mr. DoucLas, 
Engineer to the Trinity Board, stated that the electric 
light at the Souter Pont had only failed twice during a 
period of eight years—once from the attendant falling 
asleep, and once from a failure in one of the carbon 
points. 

Mr. PREECE stated that his opinion of the electric 
light was that each form of lamp possessed some par- 
ticular good feature, but none possessed them all. 

_ As to the Edison light, he expressed his opinion 
that it was a mare’s nest. 

The electric light considered generally, he thought, 
was the light of the future, as regarded the illumination 
of large open spaces, 


SOCIETY OF TELEGRAPH ENGINEERS. 


At the ordinary general meeting of this society, held 
at Great George Street on the 27th ult., Dr. C. W. 
Siemens. F.R.S., in the chair, a Paper was read by 
Major Webber, R.E., on ‘ Multiplex Telegraphy at the 
Paris Exhibition, and the Harmonic Telegraph of 
Elisha Gray.” | 


The principle of the multiplex telegraph system, 
invented by Meyer, and modified and improved by 
Baudot, an employé in the service of the French Tele- 
graph Administration, is that of utilising all the cur- 
rents which can be made to succeed one another in a 
given time on a telegraph wire, so that several opera- 
tors can transmit on the same wire. The sending 
apparatus consists of a set of transmitting keys and a 
receiver for each operator, and of a distributor which 
puts the working Lottery in connection with each of 
the receivers in succession, and also connects the latter 
to line. At the receiving end a somewhat similar dis- 
tributor, working synchronously with that at the trans- 
mitting end, puts the receiving printing instruments 
successively in connection with the line wire. The 
exact construction of the apparatus, and of the modi- 
fication and improvements introduced by M. Baudot, 
cannot be explained without elaborate diagrams, and 
therefore it will not be attempted here. The harmonic 
telegraph of Mr. Elisha Gray of Chicago, was exhibited 
working at the meeting. The principle of the apparatus 
lies in the fact that a vibrating rod tuned to give out a 
certain note, and caused to vibrate by the action of an 
electro-magnet, will not respond if a greater or less 
number of electric impulses be caused to pass through 
the electro-magnet, than is equivalent to the rate of 
vibration of the note to which the rod is tuned, and 
that if several such vibration rods and magnets be 
vibrated in one circuit, they will each or all respond to 
vibrating impulses sent through them, each one point- 
ing out the particular vibrations to which it can 
respond; and as these impulses, if sent by different 
keys at the same time will be transmitted as composite 
tones, the vibrating rods, whose rates of vibration 
correspond to the currents sent by the different keys, 
will each respond in unison to the particular key to 
which it corresponds. The operator can either read 
by the sound given out by his particular vibrator, or the 
latter, when in a continual state of vibration, can be 
caused to actuate a relay. 

In the course of his paper, Major Webber referred 
to the encouragement ied assistance given to M. Baudot 
by the French authorities, stating that every facility, 
both as regards mechanical and pecuniary aid, was 
given to enable the improvements to be carried out. 

The meeting terminated by the usual vote of thanks, 


the discussion on the paper being postponed till the 
next meeting. | 


General Science Columns. 


Parasitic LIFE ON SUBMARINE CABLES. — The 
amount of submarine life that comes up on a cable 
which is taken up for repairs after being immersed for 


a year or two is surprising. Three years ago the writer 


was with a repairing expedition on the Para to Cayenne 
section of the Western and Brazilian Company’s cable s 
We were chiefly at work off the Island of Marajo, in 
the estuary of the Amazon. The cable had only been 
submerged about a month; yet it came on board the 
ship at places literally covered with barnacles > at 
others overgrown with submarine vegetation, crabs, 
and curious shells, often of singular delicacy and 
beauty. The sea-weeds were in great variety clinging 
to the cable, sometimes in thick groves of red and 
yellow algæ ; slender, transparent, feathery grasses ; red 
slimy fucoids, and tufts of amethyst moss. We found 
branching coralline plants upwards of a foot in height 
growing to the cable, the soft skeleton being covered 
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with a fleshy skin, generally of a deep orange colour. 
Sometimes a sponge was found attached to the roots 
of the corals, and delicate calcareous structures of 
varied tints incrusted the stems of all these plants and 
served to ornament as well as to strengthen them. 
Parasitic life seems to be as rife under these soft tepid 
waters as it is on the neighbouring tropical shores. 
Many star-fishes, zoophytes, and curious crabs and 
crustaceans were likewise fished up on the cable. The 
crabs were often themselves completely overgrown 
with the indigenous vegetation of the bottom, and so 
were scarcely distinguishablefrom it. Others, although 
not so covered, were found to have the same tints as 
the vegetation they inhabited, and even in structure 
somewhat resembled the latter. Others again were 
perfectly or partially transparent; and one most 
beautiful hyaline crab, new to science, united in its 
Age several of the prevailing colours of the bottom. 
ts slender limbs, like jointed filaments of glass, were 
stained here and there of a deep topaz brown, Its 
snout, pointed like a needle, was of a deep scarlet ; its 
triangular body was orange yellow; its eyes were 
green, and its tiny hands of an amethyst blue,— 
J. Munro in Chamber's Fournal. 


PHOSPHORESCENT DiaLs.—Some time ago it was 
reported that watches were being made in Switzerland 
with phosphorescent dials, so that the hour could be 
ascertained from them at any time of night without the 
aid of artificial light. Recently an Eastern clock com- 
pany has been manufacturing clocks with this same 
kind of self-illuminating faces, and they have been on 
exhibition in the windows of several of our city stores. 
M. Olivier Mathey, a Neufchatel chemist, communi- 
cates the following information in regard to the com- 
position of these dials to one of our French exchanges : 
Phosphorescent dials are usually made of paper or thin 
cardboard, enamelled like visiting cards; they are 
covered with an adhesive varnish, or with white wax 
mixed with a little turpentine, upon which is dusted, 
with a fine sieve, powdered sulphide of barium—a salt 
which retains its phosphorescence for some little time. 
‘The sulphides: of strontium and calcium possess the 
‘same property, but lose it more quickly than the former. 
After the dial has remained in darkness some days it 
loses its phosphorescence; but this may be readily 
restored by exposure of an hour to sunlight, or better 
still, by burning near the dial a few inches of magne- 
sium wire, which gives forth numerous chemical rays.— 
Scientific American, 


INFLUENCE OF THE SUN ON TRADE.—Prof. Stanley 


Jevons in Nature of Nov. 14, seriously advocates the. 


establishment of solar observatories on elevated table- 
land in different parts of the world, so that the heating 
power of the sun should be daily measured. This sug- 
gestion is forced upon him by an investigation into the 
commercial crises of the past, from which it appears 
that these “ credit cycles” are deccennial and coincident 
with the cycle of the sun’s spots. 


Sir WILLIAM THOMSON suggests the application of 
his system of flashing lights to the river Thames. By 
it, gach beacon flashes a distinctive letter in the Morse 
code by means of a periodic eclipsing apparatus, the 
best being Evans’ electro-magnetic eclipser. 


METEORIC GoLD.—The Yuma Sentinel of California 
states that there was recently found in the Mohave 
Desert a curious meteorite of a steel gray, tinged with 
yellow, and having a crystalline fracture. It has some 
free gold on its surface, and resists the action of various 
acid baths, as well as cold chisels, It is not magnetic. 


Petri’s SPEED INDICATOR (constructed by Messrs. 
Siemens Bros.), is designed to fill a want felt in working 
busy railways. It indicates the speed of a train, loco- 
motive; or other machine, on a dial in view of the 
driver, and gives also a graphical record of the times 
of the journey and stoppages, as well as of the actual 
speed. The safety of railway working is much in- 
creased by a proper speed indicator, and the expenses 
decreased ; while in accidents clear proof is obtained of 
the speed at which the trains were running at the time. 
The speed during an interval of 15 seconds, or longer 
if convenient, is shown by the position of an index 
hand on a dial, the hand resting there during an equal 
interval of time. This speed is also recorded by a 
hammer striking a pricking point connected to the 
index, so as to make it pierce a moving strip of paper. 
After having remained at rest for 15 seconds, the index 
again moves to a position indicating the speed for the 
Te interval, and there rests for 15 seconds, the 
pricking being done as before. In this way the con- 
trivance works. The maximum speed during the 
period of working is recorded by a second index, which 
remains locked at that position on thedial, An alarm 
bell can also be rung when a certain predetermined 
speed of working has been attained 


THE seaside village of Westgate-on-Sea, Thanet, has 
been lit up by electric light; and the inhabitants are 
priding themselves on thus being in the very van of 
progress. 


Tue Holborn Viaduct is shortly to be lit by 
Jablochkoff’s electric candle, 


WERDERMANN'’S system will be tried in front of the 
Mansion House, 


AT a recent meeting of the City Commission of 
Sewers, London, the terms quoted by the Gas Light 
and Coke Company for street lighting during next year 
were the same as heretofore, namely 18s. per ordinary 
square lamp, and 2os, per circular lamp, includin 
lighting, cleaning, and repairing. A deputy suggest 
that in view of the progress of the electric ht a 
reduction ought to be made on these terms, and the 
question was referred to the Streets Committee. 


Ir being decided to light the streets of the beautiful 
city of Rio Janeiro by electricity, the Brazilian 
minister has invited tenders ‘rom American firms, 


TECHNOLOGICAL Museum For SypNey, New Sovuru 
Wates.—We are informed that the Government of New 
South Wales has requested Mr. William Forster, Agent- 
General for the Colony, Professor Liversidge of the Uni- 
versity of Sydney and Mr. E. Combes, M.P., C.M.G., to 
collect information in the United Kingdom and on the 
Continent relative to the working of English and foreign 
Technological Museums and Colleges, with a view to 
forming similar institutions in Sydney. A sum of money 
has been placed on the estimates by the Government of the 
Colony, to enable the committee to purchase suitable 
specimens. 

We have no doubt that the Agent-General for New 
South Wales (3, Westminster Chambers, S.W.), will be 
extremely glad to receive from such institutions, or from 


any other source, reports or any information which would 


assist the committee in its inquiries. 


Evectrotytic Repuction or Mercury.—According 
to F, W. Clarke in the Berichte der D. C. G., if a solution 
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of mercuric chloride slightly acidulated with sulphuric 
acid is put in a platinum capsule connected with the zinc 
pole of a Bunsen bichromate battery of six elements, and 
the carbon pole connected to a platinum foil electrode 
dipped into the solution, at first mercurous chloride will be 
deposited, which will gradually take the metallic state, and 
at the end of an hour there will be only pure mercury 
covered with a solution which will not be rendered turbid by 
ammonia. This liquid is to be drawn off, and the mer. 
cury washed with water. 


CommerciAt NickEt, according to the Metall Arbeiter, 
contains sometimes 8 per cent of cobalt, and 12 of copper, 
besides a little ‘iron, arsenic, zinc, manganese, sulphur, 
carbon, silica, and alumina, 


Intpescent GLass.—Glass is made iridescent by ex- 
posing it at a high temperature to the fumes of stannic 
chloride, to which barium or strontium-nitrate is added, 
when deep colours are required, 


City Hotes. 


Old Broad Street, December 11th, 1878. 

An Extraordinary General Meeting of the Eastern Exten- 
sion Australasia and China Telegraph Company, adjourned 
from the 6th of November, was held on the 4th inst. at 
the City Terminus Hotel, for the purpose of “ approving 
an agreement with the Governments of the Australian 
colonies, or some of them, for the duplication of the Aus- 
tralian cable, and preparing resolutions authorising the 
directors to execute all contracts, and to do a!! acts requisite 
for carrying the agreement into effect with such modifica- 
tions, if any, as the directors may determine, and further 
authorising the directors to raise the capital required for 
this purpose, and for the general purposes of the company 
by the issue of debentures or otherwise upon such terms 
and in such manner as the directors may determine.” Mr. 
J. Pender, M.P., whe presided, in opening the proceedings, 
said that since the last meeting a good deal of telegraphy 
had been going on, and he was happy now tu be in a 
position to announce that a telegram had just been received 
stating that the agreement with the Australian Colonies 
had been signed, and that the whole matter was now com- 
plete, subject to its perfection in this country. The solicitor 
“having: \at-length read the heads of the agreement, the 
chairman said that its advantages were very great to this 
company. ‘The Australian Government, when they first 
laid their line, were not disposed to subsidise in any way, 
but they had now found out the advantages of telegraphic 
communication with this country, and owing to a failure 
in the single cable it had become necessary to duplicate, 
not because the present cable was insufficient for the work, 
as it Could do ten times as much as it at present did, but 
for’ the .pürpose of avoiding failure of communication in 
the future. The Australian Government had determined 
to subsidise the company to the extent of £32,400 a year, 
for the purpose of securing the additional cable. The 
arrangement, he urged, was to the advantage of the 
company, as it would secure a long and successful con- 
nection with Australia, without undue competition. 
had lost much in the past by interruption, During the 
last year such loss had amounted to £32,000, and with a 
duplicated cable such a loss would not occur in future. 
He thought also that they would be able to afford to the 
public a more reliable and efficient communication, The 
reduction they thought of giving to the Press would recoup 
the company in a short space of time. A large percentage 
of the traffic passing oyer their system was transmitted by 


They 


code, but the bargain for the quarter rate was that all 
messages should be open. It was proposed to take 
authority to raise £660,000 to provide the duplicated cable, 
and to restore the working capital expended on the ships 
Sherard Osborne and Agnes. It was proposed: to redeem 
the capital by annual drawings, the funds for which pur- 
pose would be derived from increased profits, and:the saving 
resulting from the non-interruption of the traffic. In con- 
clusion, he moved ‘‘ that the agreement now read be, and 
the same is hereby approved and confirmed, and the 
directors are authorised to execute all contracts, and do all 
acts requisite for carrying such agreement into effect, with 
such modifications, if any, as the directors may determine.” 
—The motion was seconded by Mr. William Massey, and 
after a brief discussion was carried unanimously,—The 
chairman next moved, “‘ That the directors be authorised 
to raise capital for the purposes aforesaid, and for the 
general purposes of the company, by the issue of debentures 
not exceeding £660,000 nominal, bearing such rate of 
interest, and with such special or other security at such 
price payable or redeemable in such mode, and at such 
time, and generally upon such terms and in such manner 
as the directors in their discretion may determine.”—The 
motion having been seconded, the chairman, in. reply to a 
shareholder, said that with such security as they were able 
to offer they ought to get the money at five per cent. It 
was proposed to repay the capital thus raised by drawings 
within 20 years, the period at which the subsidy expired. 
For this purpose it would be necessary to set aside £20,600 
annually ; but from the saving effected and the increased 
traffic they would be able to carry out the work without 
any sacrifice on the part of the shareholders.—The resolu- 
tion was unanimously adopted, and the proceedings ter- 
minated, 

The directors of the Brazilian Submarine Telegraph 
Company (Limited), have declared an interim dividend 
of 2s. 6d. per share, or 5 per cent. per annum, free of 
income tax, for the quarter ended 30th September last, 
and payable on Tuesday, 24th inst. 

On the 7th inst., the Great Northern, Telegraph 
Company notified an interruption of cable communi- 
cation between Nagasaki and Shanghai, which, how- 
ever, was restored by the oth inst., messages being 
again received for all stations in China as well as Japan. 

The following are the late quotations of telegraphs :— 
Anglo-American, Limited, 575-584; Ditto, Preferred, 
85-86; Ditto, Deferred, 323-334; Black Sea, Limited, 
— ; Brazilian Submarine, Limited, 65-62; Cuba, Limited, 
84-87 ; Cuba, Limited, 10 per cent. Preference, 151-153 ; 
Direct Spanish, Limited, 2-24; Direct Spanish, 10 per 
cent, Preference, 92-104; Direct United States Cable, 
Limited, 1877, 113-12; Eastern, Limited, 74-73; Eastern, 
6 per cent. Debentures repayable October, 1883, 102-105 ; 
Eastern 5 per cent. Debentures repayable August, 1887, 
100-102; Eastern, 6 percent. Preference, 103-104 ; Eastern 
Extension, Australasian and China Limited, 6§-73; Eastern 
Extension, 6 per cent. Debenture, repayable February, 1891, 
104-107; German Union Telegraph and Trust, 8-83; 
Globe Telezraph and Trust, Limited, 44-54; Globe, 6 
per cent. Preference, 103-105; Great Northern, 77-8; 
Indo-European, Limited, 193-204; Mediterranean Ex- 
tension, Limited, 2¢-3; Mediterranean Extension, 8 
per cent. Preference, 83-91; Reuter’s, Limited, 10-11 ; 
Submarine, 215-220; Submarine Scrip, 19-2; . West 
India and Panama, Limited, 14-24; Ditto, 6 per 
cent. First Preference, 73-81; Ditto, ditto, Second 
Preference, 473-8; Western and Brazilian, Limited, 
24-2%; Ditto, 6 per cent. Debentures “ A,” 87-92, Ditto, 
ditto, ditto, “‘B,’? 84-88; Western Union of U.S. 7 per 
cent., 1 Mortgage (Building) Bonds; 114-118; Ditto, 6 
per cent. Sterling Bonds, 100-102; Telegraph Construction 
and Maintenance, Limited, 29-30; Ditto, 6 per cent. 
Bonds, 100-103 ; Ditto, Second Bonus Trust Certificates, 
2%-2§ ; India Rubber Co., 29-30, 
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HUGHES 


. Price 3s., 7s. 6d., 15s., and 21s, each. 


The 3s. MICROPHONE is on ebonite base. 

The ys. 6d. MICROPHONE is on polished mahogany. 

The 15s. MICROPHONE includes a suitable battery and 
10 yards of conducting wire. 

The 21s. MICROPHONE is on a large polished mahog- 
any stand, with two-cell patent battery and 20 yards gutta- 
percha covered conducting wire. 

These MICROPHONES, when placed in circuit with 
Bell’s Telephone and suitable battery, will transmit and 
render audible through the telephone the most minute sounds, 
such as the tramp of a fly in walking. Articulate speech is 
also transmitted with great facility, so that by their use the 
telephone is rendered quite applicable for practicable business 


purposes. 


Trade Terms on receipt of business card. Price Lists 
3d. and 1s, each. 


M. JACKSON & CoO. 
(. ORME & H. M. CAPNER), 
Banufacturers and YJmporters of Scientific 
Apparatus, 

65, BARBICAN, LONDON, E.C. 


1  ZANNI & BRIDGER, 
~ MAGNETIC AND ELECTRIC TELEGRAPH WORKS, 
ee 1, JAMES STREET, OLD STREET, LONDON, EC. 


Magneto-Electric Bell Pulls, entirely 
dispensing with the use of battery; very 
useful for Private Houses for ringing from 
House to Stable ; for Ship's Cabin; also 
made larger to ring gongs for Mines, &c. 
Used with great success withthe Telephone. 


M eto and Electric Alphabetical 
Dial Instrument 


Patent Morse to work 
without Battery. 


Batteries and all kinds of Electric Bells, 
Buttons, Indicating Tablets, with the latest 
Improvements. 

CONSULTING ELECTRICIAN—G. ZANNI. 
Liberal Discount to Trade. 


ZANNI. 
SOLE PATENTEE 


Bellpull for Block System, 
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: C. TISLEY & CO, OPTICIANS, 


172, sentir wi bah ROAD, 8. .W. (close to South Kensington Museum), 


THE PHONHIDOSCOPE. 


An Instrument for Observing the Colour-Figures of Liquid Films under the action of Sonorous Vibrations. Being a visible 
demonstration of the Vibratory and Molecular Motion of a Telephone Plate, 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive Pamphlet, &c., in Cardboard Box, ros. 6d. 


The MICROPHONE, which renders the tread of a Fly equal to trat of an Elephant, and makes the ticking of a 
Watch audible at 100 miles distance, price ros. 


TELEPHONIC ELECTRICITY. All Materials supplied for experimental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and Description of the Harmonograph, Post Free, 2d. 


EDWARD PATERSON, 


MANUFACTURING  ELEHCTERICIAN, 
3, BEDFORD COURT, COVENT GARDEN. 


PATERSON’S ELECTRIC LAMP & BATTERY, for experiments with the Electric Light, £5 ss. 


APPARATUS FOR SCIENCE SCHOOLS AND LECTURE PURPOSES. he 
RUHMKORFF COILS AND VACUUM [USES ee of more than £2 value of these can see them tested ¥ 
ore purchasing. 


Telephones, Telephone Calls, Telephone Wires, Electric Bells, Indicators, and Pushes, 


SIEMENS’ DYNAMO MACHINE and ELECTRIC LAMP for Hire. 


PROFESSOR 8. P. THOMSON’S LANTERN SLIDE GALVANOMETER, 20s. | ë Eg 
New Illustrated Catalogue of 60 pages, post free 6 stamps. } 


ELECTRIC HOUSE BELLS. 
BURGLAR DETECTORS. FIRE ALARMS. | 


Electric Bells on the best system from 8s. 6d. each. 


INDICATORS with Improved Mechanism. CONSTANT BATTERIES. WOOD & CHINA 
PUSH BUTTONS. INSULATED WIRE. 


HOUSES & MANSIONS FITTED. ESTIMATES GIVEN. 
ILLUSTRATED CATALOGUES with Diagrams, enabling everyone to fix their own Bells, Post free, 
“ MESSRS ARCHBUTT, TESTIMONIAL. ‘ RUGBY, May, 1878,” À 
‘ Your Electric Burglar Detectors fitted in my house last month have already proved efficient.” PA 
' PROFESSOR HUGHES’ MICROPHONE, price complete, with 3 Cell Battery and Instructions, 13s, oo 
Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s. per.dozen. Double Line Wire Be 
48. 6d. per dozen yards. Silk Cord. Switches, &c., &c. Telephone Signal Transmitters, 10s, 6d. each. | a 


“ The Tourist’s Friend :—A PEDOMETER, registering distance walked, price 16s., post free in Great 
Britain and Ireland. 


to 

8, BRIDGE STRENT, WESTMINSTER, S.W. 
FACING THE HOUSES OF PARLIAMENT. 


PHOTOGRAPHY 


(RAPLD DRY PROCESS) 


Previous Knowledge not necessary. 


No Chemicals required in the field, Tourists’ Pocket Camera and Slides, 
for Plates 44 by 3%. Lens, Patent Folding Stand, Chemical Laboratory, 
and every requisite. 


Price Complete, £8 8s. ps 
THE SAME SET FOR PICTURES 5 x 4, £9 Qs, ef 


Practical Instruction Free. 
Sensitives Plates 2s. 6d. per dox. 


WRATTEN & WAINWRIGHT, 


38, GREAT QUBEN ST. DONG ACRE, W.C. 
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DESIGN: AND: WORK: | 


ILLUSTRATED dOURNAL OF [NVEN HONS 
| MANUFACTURES, SCIENCE & ART. 


Office: 4i, Tavistock St., Covent Garden, London, 


Exact Sciences, to 
“CHEMISTRY in the Class and the Laboratory, 
To the Use of 


OLB in the WORKSHOPS of faa. and 
PROFESSIONAL WOREKERS 


| AND MACHINERY OF EVERY rion, 
The Progress of Klectro-Metallurgy ; 
THE MICROSCOPE ano 
THE-LATHE and its Uses; 
AMATEUR WATCH & CLOCK REPAIRING. 
Physical ‘Sciente in Genéral, 
“With TELEPHONY; and PRONOGRAPAY. 


The. Or Harmoniu and other 


British and Foreign Inventions, Science and Art. 
Electricity and Blectrical Apparatus. 
ASTRONOMY AND ASTRONOMICAL INSTRUMENTS. 


Intercommunication between Readers on all. Subjects of 


‘Genuine Interest, 


Weekly, 2d.3-by-post, Monthly parts, od., and by 
18, Quarterly post free, 28, od. 


This Journal is dévoted to the Advancement of the 


— 


“Office of the Socrety, 29 & 30, Sou 


THE BIRBBECK BUILDING socesry's 4 NNUAL 
| RECHRIPTS wD UR MILL Say, 


HOW PUROKASS MOUSE YOR TWO 


GUINZAS PER MONTH 
With. Immediatd and no Rent Aptly at the 
pion 
Buildings, Chancery Lane | 
HOW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, 


With Immediate Possession, either for Building or Gardeni 
~~Apply at the Office of Brruseck 
IETY, ag and 30, Southampton Buildings, Chancery Lane. 


HOW TO INVEST YOUR MONEY WITH 


SAFETY, 


Apply at the Office of the Birgpeck Bawx, 
Buildings, Chancery Lane: Deposits 
interest for stated periods, or re 

Current Accounts opened with Persons properly introdiced, aad 
Interest allowed off the minimum monthly balances. English and 
Foreign Stocks and Shares purchased and sold, and Advances made 


reon. 
Office hours from 10 to 43 exceps On, Saturdays; when the Bank 
cadays the Bank is open until 9 o'clock 


closes at On 
in the Evening. 

A Pamphiet, with full particulars, may be had on application. 
FRAN CIS Manager. 


& 30, 


at varying rates of 
yable on demand, 


THE EU ROPEAN MAIL "1648, 


Is the leading Title of Eight totally distinct Papers, circulating as follows:— 


A. throughout the West indies, Céntrat America, Mexico; Chili, Peru, &e. 


see 


South. Africa, St, Helena, Ascension, dc... ., | 
North América, the United States, Canadian ‘Dominion, British Ametica, 
the East, 1e, India, Burm ina on, enan ingepore, 
the West Coast of Africa, adeira, &c. eee vee 
Total 
‘Bach Edition of THE EUROPEAN MAIL contains every item of intelligence from Mailte Mail, x aged Bi effecting the 
country or-colony:for.which it is published, with an exhaustive reswme. of Home and Continestel Politica, Seiencs, Arty.and 


Social News, together with a retrospect of Commercial transactions in Great Britain and on the Ee, thereby rendering 


it at once the highest commercial authority, 


the most complete Newspaper despatched from atid the best medium 


_ for the tasertion of Advertisements of all esiring to cultivate trade in all Fotéign and Colonial Mark; 


Advertisements inserted in the Series come under the notice of the rec.din 
Specimen Copy of any Edition, with particulars of Subscription of Tarif 


THE PUBLISHER, 


D 


public of the wholeeiviised world, 
for forwarded on application 


THE EUROPEAN MAIL, Colonial Buildings, Cannon St., London, E.G. 


NATURE,’ for September 26th, 


‘Tae SUPERFICIAL OF’ Sourh Waar: “LAN? 
SCENIC HONTICULTURES  : 
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TELEGRAPH ENGINEERS AND 


27; GREAT GEORGE STRÉET, WESTMINSTER, S.W, 


Contractors. for ‘the Erection and Complete Equipment of Lines of 
Telegraph, and for the Supply of Telegraph ‘Stores. 


- MANUFACTURERS OF IRON POLES AND TELEGRAPH WIRE. 


ALISO OF EVERY DESCRIPTION OF 
TELEGRAFH INSTRUMENTS AND APPARATUS. 


W.M. WARDEN, of the late Firm of Werden, Muirhead and Creare: 


WALTER HALL, 
INSULATED. WIRE MANUFA CTURER, 


For T Telephones, «dia every description of Telegraphic Apparatus. 


Silk and Cotton Covered Copper Wires, suitable for every kind of Electrical Instrument. . German Silver Wires for Resist- 

ance Coils. Coils for Electtic Belis. Needle and other Instruments Wowtnd and Tested toorder. India-Rubber, Gutta- 
Percha, and other kinds of Insulated Wire requisite in fitting up Electrie Bells for domestié and othe: purposes. T y | 
Cables for Submarine, Subterranean and Aërial Telégrapas, Mines and Gutmery Experitients; also for Naval and | 
neering purposes. Ebonite, Tisste, Gutta-Percha, Paraffin. India-Rebber and Shell-Lac Varnishes, &c.; supplied, 


Works: Mansfeld Street, Southwark, 8.Æ, City Omice & Werehouses : 10, Love Lane, Wood Street, B.C. 6 


GUTTA-PERCHA, TELEGRAPH 
COMPANY, 


Offices and : 106 & 100, CANNON: ST, LON DON, B.C. 
| Works: Silvertown, Essex; Persan Beaumont, France. | 


“TELEGRAPH ENGINEERS AND MANUFACTURERS OF. 


 CABLES.—Submarine, Snbterranean, and Aërial, 
> WIRE.— tndic-Rubber and. Gutta-Percha covered in all gauges. 


Morse” Inkers, Single. Needle, Wheatstone’s Alphabetical, $ & Walker's system of 
Semaphore ‘ Block" Instruments, Bells, Resistance Coils, ‘Sit W. Thomson's other 


-Galvanometers; Condensers, ‘Testing instruments, &c. 


BATTERIES. —S0LEH MANUFACTURERS FOR GREAT BRITATN. THWLAND, AND THE 
COLONIES OF THE CHLEBRATED LECLANCHE BATTERY, which bas 
received. the most. favourable reports from T elegraph Engineers, and. is.in general use on English 
and Continental Railways. As‘a Battery for ali Telegraphic per it is oubtedly pre-eminent. — 
All other kinds of Batteries also manufactured, Ebonite Cells, Carbon Plates, GG. 2 


The Léclanché MEDICAL “Battery is the best the day. 

disons. —Ebonite; Porcelain, Brownware, se. : 

MANUFACTURERS OF THE MOST IMPROVED APPARATUS. FOR “RAILWAY | 
| SEMAPHORE REPEATERS “LEIGH INDICATORS, AND WALKERS 
GUARD” COMMUNICATOR: 

| STORRS ‘AND APPARATUS OF EVEBY 


 BPORP EDO. APPARATUS. 


INDIA-R UBBER, CUTTA:PERCHA; & TELEGRAPH WORKS COMPANY | are Patentees 

and of. 4 Complete System of Torpedoes for Harbour and Coast Defence, 4 

A Constant 


TRACTS ENTERED INTO-for the SUPPLY, CONSTRUCTION, m MAINTENANCE of ‘TELRORAPE. ‘LINES, | 
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